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PREFACE. 



The public have this claim upon any author, whoojQfers anew 
$cko6L wok^ that such a work shall contain some essential ad' 
vantages, which are not to be found in any cither work already 
in use. If' a writer cannot sustain such a claim, the public are 
needlessly taxed, for an article which is not wanted. 

It tiieiefore seems proper, that a statement should be made of 
what are supposed to be, the peculiar edvantages and improve- 
ments in this work. 

The writer, for several years, has been enga^d in instruction, 
and has either used, or examined, all the most popular works on 
aritlmietic. The following are the deficiencies, which have been 
experienced, and which it is the aim of this work to supply. It 
should, however, be previously remarked, that aU these diffi- 
culties have not been experienced in every work of the kind, 
heretofore examined; but some have existed in one, and some in 
another, and no one work, yet known to the writer, obviates 
them all. 

1. The first difficulty, for which a remedy is here attempted, 
originates from the fact, that in every school, there is such a va-> 
riety of age, intellect, and acquisition, that no one book is fitted 
for them all. If a work is found adapted to advanced classes, it 
is too difilcult for the 3roimger and less advanced. If it is fitted 
to these last, it is too easy for the others. 

To remedy this, the following work is divided into Tliree 
Parts, The First Fart is adapted to the comprehension of 
younff children. The Second Part is fitted to older classes. 
The Third Part completes an entire system of arithmetic, con- 
taining all that is required of students on entering college. The 
whole work embraces every thing of any consequence, that can 
be found in the most complete and extended works ever used. 

2. Another difficulty which this arrangement remedies, arises 
from the fact, that in most worksof this kmd, owing to the length 
of the various exercises under each head, the pup^ lose the 
general principles they fain in one part, before they reach 
another. Thus, before recmction is attained^ the principles em- 
ployed in addition and subtraction, are partially rorcotten, and 
the pupils do not gain a clear and general view of the whole 
science. 
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But in the First Part of this work, in thecompaas of twenty 
pages, the pupil gains all the fundamental principles of the 
science, which in the succeeding parts, are developed in more 
minute particulars. 

3. To aid in the same object, and to secure other advantaffeS| 
a new meihod of dassification has been adopted. The^ief 
benefit aimed at, by this new arrangement, is to simplify the sci- 
ence, by leading the pupils to understand, that all the various 
exercises of arithmetic are included under the same general prin- 
ciples of addition, subtraction, multiplication, division, and re- 
duction. 

The common method of teaching the simple rules first, and 
then (^introducing vulgar and decimal fractions, has a tendency 
to render the science much more complicated and perplexing. 
Thus the pupil is first taught the process of simple addition. 
Then follows the exercises of the other simple rules, and by the 
time the pupil has somewhat forgotten the principles of simple 
addition, comes compound addition, which seems to the child as 
much on a new principle, as multiplication, or division. Then, 
after another interval, comes decimal addition, and then the ad- 
dition of vul^r fractions. 

But a child who is first taught the system of numeration, as 
including whole numbers a,nd fractionsy and the nature of each 
of these modes of expressing numbers, can immediately com- 
mence the operation of addition, in all its various particulars, and 
recognize the general principle, that runs through the whole, 
and at the same time the pecuUarity which distinguishes 
each. 

The difficulties arising from the common mode of arrange- 
ment, are particularly felt, when the processes of mvltiplyvng 
and dividing byfractums^ are introduced. In all previous ope- 
rations, the pupil has found that multiplication inc7*eases a num- 
ber, Qjad division diminisfies it. But whenfractions are intro- 
duced, a new science seems to commence, in which multijdicor 
tion lessens and division increases a number, and all heretofore 
learned, seems to be contradicted and undone. 

But u, ai the cominencement of the science^ the pupil under- 
stands the pecuUar character of^fractions, and then finds them 
arranged with whole numbers, so as to be able to compare 
and distinguish the same general principles of the various exer- 
cises, and at the same time the specific difference, the perplexity 
arising from an apparent multiplicity of operations, and their 
seemingly contradictory nature, is avoided. 

When this plan was first attempted, some difficulty was felt 
from the necessity of the operation of division in the previous 
operation of muUwlying bv a fraction. But this difficulty has 
been obviated by having the Urst Part precede, in which mul- 
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tiplicatioQ and division are explained, wilhout entering immUiy 
into the various processes of fractional multiplication. 

It will be ibund that pupils, In/ learmng the division tables 
and the first party can perform all the exercises in simple and 
fractional multiplication, without any other knowled^ of the 
rule of division. There are two or uiree exceptions, nowever, 
where some exerc^ises for the slate are introduced, where the rule 
of division must be employed. These are intended for older 
pu^fdlsy who are supposed to understand the process of division, 
and are to be omitted by new beginners, until a review. 

The writer has herself employed this method of classification, 
in teaching, and it has been used by the teachers in the institu- 
tion under her care, for several years ; and thus experience has 
enforced the conviction, which at first was the result of reason- 
inff, that this mode of classification will better secure the benefits 
sought for, in all attempts at generaUzatum, It certainly at- 
tains advantages, and avoids difficulties, much more than the 
common metfiod. But should any teachers prefer the common 
method of classification and arrangement, the simple rules can be 
taken first, and directions are inserted in the work for this pur- 
pose, 

4. Another difficulty experienced in using some of the most 
popular works of this kind, has arisen from the fact, that the 
mental and vyritten exercises have been entirely separate ; in 
some cases being placed in difierent books. Thus the pupil, 
afler completing an arithmetic desi^rned for mental exercise alone, 
will often be found repeating exacUy the same processes in writ- 
ten arithmetic, without recognizing the principles, which, in men- 
tal operations, have been constantly employea. To remedy this, 
both mental and written exercises are placed together under 
every general rule. 

5. Another defect in teaching this science, has arisen from a 
want of some method of statins and explaining the rationale^ 
of each arithmetical process. In many arithmetics, a mechani- 
cal method is presented, of performing certain operations occoty^ 
ing to ndOy without any eidiibition .of the reason for such opera- 
tions. Thus, in subtraction, why one is carried, and ten bor- 
rowed; or, in multiplication, why the figures are placed in a 
certain method; or, in division, why multiplication and subtrac- 
tion are performed, is never explained or illustrated. To a child, 
they are a sort of cabalistical process, which he finds will bring 
the right answer ^ and this is all lie can know from any thing 
he gains from the book. To remedy this, in the following work, 
every rule is accompanied by a full explanation of the reason^ 
for each process employed. In the mental operaMons also^ a 
proper mode oistatvnfi each process is given. l!h».defvnitionSy 
rvies^ and eoepUmOtions. will be found to be moie sunpk and 
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eoDcise than in many works of thig kind, and perhaps may be 
considered as improvements. 

As the writer has bec»i in a sitnation, in which she has em- 
ployed variQUB teachers, of different qualmcations, itbasbeenpne 
great €dm to fumi^ a work, by which new and inea^perienced 
teachers could avail themselves of the experience of others. 
This work has been maturing for several y^ears, and the refAilts 
of the experience of several able and ingenioup teachers employ- 
ed by the writer, have been added to ner own. It is believed 
that cLny teachers with common talents and industry, can, with 
the aid of this work, do all for the pupils in this sdenee, which 
needs to be done, in order to make tnem thorough and expert 
proficients. 

For the purpose of perfecting such a work as this, and to make 
a fair trial of the several improvements contemplated, a small 
work on this plan was printea some years ago, for the use of the 
pupils of the writer. But as it was intend^ for an experiment, 
and was necessarily very imperfect and incomplete, it was never 
puMiahed. Yet, as in several cases, those who have been teach- 
ers and pupils in this institution, have introduced it into their 
schools, it may be proper to add, that this work is very different 
from the former, being much easier, much more extensive and 
complete, and improved in several respects which it is unneces- 
aary to mention. 

The writer does not lay claim to any great originality, in these 
various particulars, but has aimed to unite in one work the va- 
rious excellencies, which might otherwise be found only in a 
great variety. 

Hartford Female Seminary^ Jan* 1, 1832. 



TO TEACHERS. 



If any teacher prefers the conunon method of arran^ment 
and classification, the simple rules can be taken together first, 
and directions ase ^ven in the work ibr this purpose. 

It is very desirame that new beginners should review ihe first 
part, till it is very iharouffMy understood. It will save much 
trouble to both teacher and pupil. 

It will be found advantageous, to require older pupils to studv 
the first par^ previous to commencing the second ; for though 
some of the exercises are very simple, there are some important 
explanations and illustrations, not found in the second part 

It is very desirable that pupils ehould become thorough and 
expert in numeration, especially in decimal numeration, before 
taking the next lessons, and one or two reviews are recommend- 
ed previovis to proceeding. 

If the pupil has never practised sinn/ple divmon, omit those 
exercises which require this rule, till a review. They will be 
found in smaller type, as are some other exercises, which though 
th^ do not demand a knowledge of the rule of division, are too 
dimcult for young pupils. ' . 

The gecdnd part ^ould be reviewed, before commencmg the 
tJdrd part, ^ 

If any teachers have a preference-for the common method of 
classification, it is very easy to ^rect the pupils to learn the aim- 
pie rules first. But every pupil will find it advanta^us at least 
to review on the plan of arrangement adopted in this work. 

When young beginners take the secona pait, it is recommen- 
ded, that they take the easiest exercises, and reserve the more 
difficult, till a review. 
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7 4 


28 


10 4 


40 


13 


4 


52 


4 5 


20 


7 5 


35 


10 5 


50 


13 


• 

5 


65 


4 6 


24 


7 6 


42 


10 6 


60 


13 


6 


78 


4 7 


26 


7 7 


49 


10 7 


70 


13 


- 7 


91 


4 8 


82 


7 8 


66 


10 8 


80 


13 


8 


104 


4 9 


36 


7 9 


63 


10 9 


90 


13 


9 


117 


4 10 


40 


7 10 


70 


10 10 


100 


13 


10 


130 


4 11 


44 


7 U 


77 


10 11 


110 


13 


11 


143 


4 12 


48 


7 12 


84 


10 12 


120 


13 


12 


156 
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DIVISION 


If^ABlsV 


1 






2in 2 


1^ 




6 m 6 


1^ 




10 in 10 


l^ 




2 4 


2 




6 12 


2 




10 20 


2 




2 6 


3 




6 18 


3 




10 30 


3 




2 8 


4 


• 

03 


6 24 


4 


• 

00 


10 40 


4 


• 

OB 


9 10 


5 


' B 


6 90 


5 


■1 


10 50 


5 




2 12 


•6 


6 36 


6 


10 60 


6 


•§ 


2 14 


7 




6 42 


7 




10 70 


7 




2 16 


8 




6 . 48 


8 




10 80 


8 




2 18 


9j 




6 54 


9j 




10 90 


9J 




3ia S 


1^ 


7m 7 


1-) 


llin 11 


1 1 


3 6 


2 




7 14 


2 




11 22 


2 




3 9 


3 




7 21 


3 




11 33 


3 


« 


3 12 


4 


• 

CO 


7 28 


4 


• 


11 44 


4 


• 
CO 


3 15 


5 


' s 


7 35 


5 


•a 


11 55 


5 


\B 


3 18 


6 




.7 42 


6 


11 66 


6 


3 21 


7 




7 49 


7 




11 77 


7 




3 24 


8 




7 56 


8. 




11 88 


8 




3 27 


9j 




7 63 


9J 




11 99 


9J 




4in . 4 


1^ 


8iD 8 


11 


12 in 12 


1^ 




4 8 


2 




8 16 


2 




12 24 


2 




4 12 


3 




8 24 


3 




12 36 


3 




4 16 


4 


• 
• 


8 32 


4 


• 

n 


12 48 


4 05 


4 20 


5 


■i 


8 ' 40 


5 


♦-» 


12 60 


5^S 


4 24 


6 


8 48 


6 


12 72 


6 


'*2 


4 28 


7 




8 56 


7 




12 84 


7 




4 32 


8 




8 64 


8 




12 96 


8 




4 36 


9J 




8 72 


9j 




12 108 


9. 




5 in 5 


1^ 


9in 9 


1^ 




13 in 13 


n 




6 10 


•^ 




9 18, 


2 




13 26 


2 




5 15 


3 




9 27 


3 


•■ 


/13 39 


3 




5 20 


4 


• 


9 36 


4 


• 

■n 


13 . 52 


4 


• 
09 


5 25 


5 


-a 


9 45 


5)^g 


13 65 


5 




5 30 


6 


9 54 


6 


a 


13 78 


6 


5 35 


7 




9 63 


7 




13 91 


7 




5 40 


8 




9. 72 


8 




13 104 


8 




5 45 


9j 




9 81 


9j 




13 117 


9J 
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1. Try Weight 

34 grains (gr.) make T penny. weight, marked pwt, 

20 penny-weights, 1 ounce, <Ke- 

12 ounces, 1 pound, lb, 

2. Avoirdupois WeighL 
16 drams (dr.) make 1 ounce, ot. 

16 ounces, 1 pound, j /^. 

28 pounds, 1 quarter of a hundred weight, qr. 

4 quarters, 1 hundred weight, cwL 

20 hundred weight, 1 ton, T. 

By this weight are weighed all coarse and drossy goods, 
grocery wares, and all metals except gold and silver. 

8. Apothecaries Weight. 

20 grains (gr.) make 1 scruple, B 

3 scruples, 1 dram, - 3 

8 drams, 1 ounce, 3 

12 ounces, 1 pound, jb 

Apothecaries use this weight in compounding their 

medicines. 

4. Clotk Measure. 

4 nails (na*) make 1 quarter of a yard, fr. 

4 quarters, 1 yard, yd. 

3 quarters, 1 EH Flemish, E. Fl. 

5 quarters, 1 Ell English, £. E. 

6 quarters, 1 £11 French, E. Fr. 

5. Dry' Measure. 

2 pints (p<.) make 1 quart, qt, 

8 quarts, 1 peck, pk, 

4 pecks, 1 bushel, hu. 
This measure is applied to grain, i>eans, flax-seed, salt, 

oats, oysters, coal, dz;c. 



6. W/ine Measure. 




4 gills {gi.) make 1 pint, 


. J*- 


2 pints, 1 quart. 


f^. 


4 quarts, 1 gallon, 


gal. 


81j^ gallons, 1 barrel, 


hi. 
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42 gallon3y 1 tiegpre, ' tier. 

63 gallons, 1 hogshead, khd. 

2 hogsheads, 1 pipe, p. 

2 pipes, 1 tuD, - T. 
All brandies, spirits, mead, vinegar^ oil, dec. are meas- 

ured by wine measure. lifte* — ^231 solid inches make 
a gallon. 

7. Long Measure. 

3 barley corns {h. c.) make 1 inch, . marked in. 
12 inches, 1 foot, fi. 

3 feet, r yard, yd. 

5^ yards, 1 rod, pole or perch, rd. 

40 rods, 1 furlong, fur, 

8 furlongs, 1 mile, m.< 

8 miles, \ 1 league, Ua. 

69.} statute miles, 1 degree, on the earth. ^ 

360 degrees, the circumference of the earth. 

The use of long measure is to measure the distance of 
places, or any other thing, where length is considered, 
without regard to breadth. 

N. B. In medsurtng the height of hQrses, 4 inches make 
I hand. In measuring depths, six feet make one fathom 
or French toise. Distances are measured by a chain, 
four rods long, .containing one hundred links. 

^ 8. Land^ or Square Measure. 

144 square inches make - 1 square foot. 

9 square feet, 1 square yard. 
301 square yards, or > , 

272|. square feet, \ ^ ^^^^ '^• 

40 square rods, 1 square rood. 

4 square roods, 1 square acre. 

640 square acres, 1 square mile. 

NoTB. — ^In measnring land, a chain, called Gunter's chain» 4 rods in 
lengllLkifl used. It is divided into 100 links. Of coune, 35 links make a 
rod, and 25 times 25=625 square links make a square rod. In 4 rods, 
^ere are 792 inches. Of oouise, 1 link is 7 ^^, 

9. Sdidywr Cubic Measure. 
1726 solid inches make 1 solid foot. 



M 



WEIGHTS AND 1CBAB|rBE8. 



1 toa or load. 
1 cord of wood. 



' iO feet of round timber, or 
50 feet of hewn timber, 
128 solid feet, or 8 feet long, 

4 wide, and 4 high. 
All solids, or things that have length, breadth and depth, 
are measured by this measuj^e. N. B. The wine gallon 
contains 231 solid or cubic inches, and the beer gallon, 
282. A bushel contains 2150.42 solid inches. 



60 seconds (^S») make 
60 minutes, 
24 hours, 

7 days, 

4 weeks, 



10. Time. 

1 minute, marked 
1 hour, 
1 day, 
1 week, 
1 month, 



h. 

d. 



mo. 
13 months, 1 day and 6 hours, I Julian year, yr. 

Thirty days hath September, April, June, and Novem- 
ber, February twenty -eight alone, all the rest hare thirty- 
one. 

N. B. In bissextile or leap-year, February hath 29 days. 

11. Circular Motion, 

60 seconds ('') make 1 minute, ' 

60 minutes, 1 degree, ^ 

30 degrees, v 1 sign, S. 

12 signs, or 360 degrees, the whole great circle of the 
Zodiac. 4 

12. Sterling Money, 

4 farthings, {qrs,) make 1 penny, marked d, 
12 pence , 1 shilling, s. 

20 shillings, 1 pound, £ 



12 units 

12 dozen 

144 dozen 

20 units 

24 sheets of paper 
90 quires 



13. 
make 



A Dozen. 
A Gross. 
A Great Gross. 
A Score. 
A Quire. 
A Reana^ 



XAhVE OF rosBieir conw. 



Value 0/ Foreign CMme m f^edeml Money, 



SfailliiigSt«>liii;, 
Crown 58. 



1.111 



Sovereign, (a gold coin, — £) 4.444 
Guinea, (21a nearly oat of ^ . --« 



use in England,) 
liiyra ofFhmce, 

Franc " 

PiBtoIe* 10 livres 
Louis d'or, 
Five franc piece, " 
Real <^ Plate, of Spain, 
Real of Vellon, 
Pistole, 
Dollar, 
Re. of Portugal, 
Testoon, " 
Milre,* "- 
Moidore, " 
Joanese, " 

M^ Banco of Hamburgh, 
Pistole of Italy, 



i 



u 



tt 



l( 



It 



it 



Rijc Dollar of Austria, 
Rix Dollar of Denmark } 



and Switzerland, ) 
Rix Dollar of Swed en, 
Riz Dollar* of Pruaaia, 
Florin, " 

0.186-^ Pucat of Sweden and I 
0.1876-7 Prussia, $ 

1.862— • Piaster of e<, of Sp^n, 
4.444+ Ducat of ex,* " 
0.937 Stiver ofHolland, 

0. 100 Guilder or Florin, 
0.050 Riz Dollar, 
3.60 Ducat, 
1.00 Gold Ducat, 
•0.00.12-f- Ehicatof Denouu-k, 
0.125 Ruble, of Russia, 
1.260 Zervonitz, " 
6.000 Tale, of China, 
8.000 Pagoda, of India, 
0.3334- Rupc^i of Bsngal, 
3.200 Xeriff, of Turkey, 



u 



It 



l( 



(( 
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0.778— 

1.000 

1.037 . 

0.778— 

0.269-f 

2.074 

0.80 

1.102— 

0.019+ 

0.388 

0.970 

2.079— 

&000 

8.833+ 

1.000 

2.000 

1.480 

1.840 

0.500 

2.222 



* Those denominations which have the asterisk, (as the Pistole of France, aiid 
the Milre of Portugal,) are merely nominal; that is, tliey are represented by no 
real coin. In this respect, they are like the Mill in Federal Money. 



A TABLE OF SCRIPTURE WEIGHTS, HEASUBES AND MONEY. 



MKASURES OF 


LENGTH. 






A Cubil 


• Feet, 
1 




Inches, 

9.88 


A Span, half cubit, 
A Hand V^adth, 
A Finger, 
A Fathom, 



- - - 



7 




10.94 
3.68 
0.91 
3.55 


Ezekiel's reed, 


10 




11.32 


The measuring line. 


' - 145 




11.04 


Sabbath day's journey. 
Eastern mife. 


miles, furlongs, rods, 
5 21 
13 2 


feet, 

H 
3 


Stadium, or Furlong, 
Day's journey. 


1 
33 1 


4 
12 


3 

6 



2* 



IS 



scBimrmB wsiohts Aim mhasvsis. 



VEASirBK or LIQUIDS. 







gal. 


fintt, 90l. ineJk. 


The Homer or Cor. . « 




75 


• 


5 


7.6 


TheBatb, • 




7 




4 


15.2 


TheHin, 




I 




2 


2.5 


The Log, 












24.3 


The Firkin, 









7 


4.9 


MEASURE OF 


THuros. 












busheU. 


wckt. 


pint*. 


The Homer, 




8 







1.6 


TheLethech, 




.4 







0.8 


The Ephah, 









3 


3.4 


The Seah, . * . 









1 


1.1 


The Omer, 












5.1 


The Cab, 




P 







2.9 


WEIGHTS. 












lb. 


OK, 




' fVDt, 


gr- 


A Shekel, 





9 




9 


2.6 


The Haneh, 


2 


3 




6 


10.3 


A Talent, . - 1 


L13 


10 




1 


10.3 


/ MONEl 


• 














doUe 


etntit. 


milht. 


A Shekel, 




1 

m 





50 


5 


The Bekah, (half/Shek.) 




- 





25 


3 


The Zuza, 




. 





12 


5 


The Gerah, . - 




. 





02 


5 


Maneh or Mina, . 




4 


Ih 


«9 


6 


A Talent of Silver, i - 




1,157 


85 


7 


A Shekel of Gold, 




m 


8 


09 


4 


A Talent of Gold, 


• 


24,286 


71 


4 


Grolden Daric or Drachm, 




- 


4 


86- 


7 






( 


iolU 


>. etnt%. 


mills. 


Piece of silver, (/>rac^m) - 




a 





14 


3 


Tribute money, (Didrachm) 




- 





28 


7 


Piece of Silver, {Stater) 




• 





67 


4 


P(^und, (Mina) 




- 


14 


35 


1 


Penny, {Denarius) 




- 





14 


3 


Farthing, (^Assarium) 
Farthing, {Quadrands) 




. 





00 


6 




. 


fS 


00 


3 


Mite, .... 




- 





00 


1 



ARITHMEflC. 

» 

PART FIRST. 



y 



Arithmetic is the scieace of numbers. . 

A unit is a whole thing of any kind. 

A fraction is a part of a thing, 

Thus a dollar is a unit ; a man is a unit ; a picture is a 
unit ; a bushel of apples is a unit, &c. 

A half of an apple is a fraction ; a quarter of a dollar 
is a fraction; a third of bl loaf of bread is a fraction, dec. 
Let the pupil mention other units and fractions. 

If an apple is cut into ttoo equal parts, each part is 
called one half of the apple. If it is cut into three equal 
parts, each part is called one third. If it is divided into 
four equal parts, each part is called one fourth. If it is 
divided into five equal parts, each part is called one fifth, 4*^. 

If a unit is divided into six equal parts, what is one of 
those parts called? If a unit is divided into seven equal 
parts, what is one of those parts called ? If a unit is divi- 
ded into eight equal parts, what is one of those ^arts 
called ? Into nine ? Into twenty ? Into an hundred ? 
Into fifleen ? Into twenty-two ? 

How nany halves make one unit ? How many thirds 
make one unit 1 How many fourths ? How many fifths ? 
How many sixths ? How many sevenths ? How many 
eighths ? How many^ ninths ? How many tenths ? How 
many twentieths ? How many hundredths ? 

For illustrating the exercises which immediately, follow, 
the teacher should be provided with a proper number of 
the several coins of the U. S. viz : eagles, dollars, dimes, 
cents and mills. As mills have never been coined, round 
bits of stiff paper may be employed to represent them. 
The .pupil should first see the several coins and learn the 
value of them. 

What is arithmetic ? What ia a emit ? What is a fkaction ? Mcnlioa 
a suit idid a firactioiL 
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Ten mills are one cent* 
Ten cento are one dime. 
Ten dimes are one dollar. 
Ten dollars are one eagle. 

How many mills make a cent ? What part of a cent is 
one mill ? What part of a cent is two mills f What part 
of a cent is three mills? What part of a cent, is four 
mills 1 What part of a cent is five mills ? Six mills ? 
Seven mills ? Eight mills ? Nine mills ? 

How many cents make a dime? One cent is what 
part of a dime ? Two cents 'ih what part of a dime ? 
Three cents is what part of»a dime ? Four cents is what 
part of a dime ? Five cents ? Six cents ? Seven cento ? 
Eight cents ? Nine cento ? 

Hpw many dimes make a dollar ? What part of a doU 
lar is one dime t What part of a dollar is two dimes ? 
What part of a dollar is three dimes ? Four dimes 1 Five 
dimes ? Six dimes ? Seven dimes ? Eight dimes ? 
Nine dimes ? 

How many dollars make an eagle ? One dollar is what 
part of an eagle ? Two dollars is what part of an eagle ? 
Three dollars ? Four dollars ? What part of ap eagle is 
five dollars ? Six dollars ? Seven dollars ? Eight dol- 
lars ?^ Nine dollars ? 

The same thing may be considered sometimes as a 
unit and sometimes ad a fraction — thus, one dollar is a 
unit or whole thing of the kind or order called dollars, and 
one dollar is also the tenth part of an eagle, or the fraction 
of an eagle. One cent is a unit or whole thing, of the or- 
der of cents, and one cent is also the tenth part of a dime, 
or ihe fraction of a dime. One mill is a unit of the order 
of mills, and one mill iss.the tenth part of a cent, or (he 
fraction of a cent. One day is a unit or whole thing of 
the order of days, and one day is also the seventh part of 
a week, or the fraction of a week. One week is a unit or 
whole thing of the order of weeks, and one week is the 
fourth part of a month, or the fraction of a month. One 
month is a unit or whole thing of the order of months, and 
one month is also the twelfth part of a year, or the fraction 
of a year. 

Of what order is one dollar a tmit ? Of what order is it 
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afracUcm ? Of what order is one cent a tm«{ ? Of what 
order is it afrofAion ? Of what order is one week a umt ? 
Of what order is it a fraction? Of what order is one foot 
a unit ? Of what order is il a fraction ? One day is a 
umty of what order, and ajraction of what order, d^c. ? , 

What is half of four cents ? What is a third of m 
cents ? 

. Let the pupil take six cents, and divide them into three 
equal portions, and then tell what is one of these, parts? 

What is 9l fourth o^ eight cents 7 - Let the pupil divide 
eight cents into /our equal portions, and tell how many in 
each portion. 

There are time six cents in twelve cents, what part of 
twelve is six cents ? 

There are three times four cent^ in twelve cents, what 
part of twelve is four cents ? 

There are three times five cents in fifteen cents, what 
part of fifteen is five cents ? 

There are three times three in nine, what part of nine 
is three 1 

The are two times three in six, what part of six is 
three ? 

There sire four times two in eight, what part of eight is 
two? 

There wee four times three in twelve, what part of twelve 
is three ? 

There are/ve times six in thirty, what part of thirty is 
six? 

There are three times seven in twenty-one, what part 
of twenty-one is seven ? 

There are/owr times six in twenty-four, what part of 
twenty-four is six ? 

There are six times seven in forty-two, what part of 
, forty -two is seven ? 

What part of twelve is three ? Is four ? 

What part of nine is three ? 
' What part of fifteen is three ? Is five ? 

What part of sixteen is four ? 

What part of eighteen is three ? Is six ? 

What part of twenty-one is Uiree ? Is seven ! 

What part of twenty^four is six ? Is four t 
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What part oftweDty-eight is aeveo ? Is four t 

What part of thirty-two is eight ? Is four t . 

What part of thirty -six is nine ? Is four ? 

If an apple is cut into two equal parts, what is each part 
cal)pd ? If it is cut into three equal parts, what is each 
part called ? 

The more parts a thing is divided into, the ^noZZer these 
parts must foe. If one thing is divided into twice as many 
parts as another thing, each part is twice as small. 

If one apple is cut into twice as many pieces as another, 
how much smaller is each piece 1 How much larger is a 
half than a fourth? Ans. There are twice as many fourths 
as halves in a thing, therefore a half is twice as large as 
a fourth. 

If one apple is cut i&to four pieces, and another into 
eight pieces, how much larger are the fourths than the 
eighths ? Ans. As there are ttoice as many pieces when 
there are eighths, as when there are fourths, an eighth is 
twice as small as a fourth. 

If one apple is cut into twelve parts and another into six 
parts, which has the most parts and which has the largest 
parts ? How much larger is a sixth than a twelfth ? Ans. 
Twelve is twice as many as six, therefore a sixth is twice 
as large as a twelflh. 

Which is the largest, a fifth or a tenth? How much 
larger is a fifth than a tenth ? 

Which is the largest a seventh or a fourteenth ? 

How much smaller is a fourteenth than a seveiUh? 

Which is the largest a third or a fifth ? 

Which is the smallest a half or a fourth ? 

Which is the smallest a third or a half? Ans. The 
more pieces there are, the smaller they must be, therefore 
a third roust be smaller than a half 

If one apple was cut into four pieces, and another into 
six pieces, which would be the largest a fourth or a sixth ? 

Which is the largest a sixth or a ninth ? 

Which is*the largest a fifth or a fourth ? 

Which is the smallest a twelfth or a tenth ? 

Which is the smallest a seventh or a ninth ? 

Which is the smallest an eighth or a seventh ? 

Which is the smallest a fifteenth or a fifth ? 
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Which is the largest an eighth or a azteetntli ? 

Which is the largest a fiflh or a half? 

If an apple is divided into four pieces, what is each 
piece ? If it is divided into twice as many and twice as 
small pieces, how many are there, and what are they 
called ? ^ 

If an apple is divided into thirds, what would you change 
them to^ to make them twice as many and twice as small ? 

Make two fourths twice as small and twice as many 
pieces, and what is the answer? 

What part of a thing is twice as small as a half 7 As 
a third t As a fourth ? As a fifth ? As a sixth ? As a 
seventh ? As an eighth ? As a ninth 7 As a tenth ? As 
an eleventh ? As atwelflh 1 

What part of a thing is twice as large as a fourth 1 As 
a sixth ? As an eighth ? As a tenth 7 As a twelfth 7 
As a fourteenth ? As a sixteenth 7 As an eighteenth ? 
As a twentieth 7 



ADDITION. 

Two cents, and four cents, and six cents, and nine 
cents, are how many 7 Sixteen cents, and t^velve cents, 
are how many 7 

Five dollars, and four dollars, and nine dollars, are how 
many 7 

Four halves of an apple, and ^ six halves, and nine 
halves, are how many halves 7 « 

Five sixths of an apple, and four sixths, and nine sixths, 
are how many sixths 7 

Three fifths of an orange, and four fifths, and nine fifths, 
and twelve fifths, are how many fifths 7 

Addition is uniting several numbers in one. 

When whole numbers are added, it is Simple Addition. 
When fractions are added, it is Fractional Addition. 

Six dimcQ, five dimes, and four dimes, are how many 7 

m W I I K II III II ■ « I ■ II .11 II 

What is addition? What it rimpla addition 7 What ii fractjoDal ad- 
dHioBT 
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Seven doUan, eight doliam, and nine dollars, are how 
many ? 

Nine cents, three cents, twelve cents, and ten cents are 
how many? 

Four, three, and seven are how many 1 

Eight, five and three are how many T . 

Nine, six and two, are how many t 
. Seven, five, and six are how many ? 

Eight, nine, and two are how many ? • 

Seven, eight, and one are how many ? 

Eleven, five, and six are how many ? 

Ten, seven, and three are how many 7 

Ten twentieths, six twentieths, and five twentieths are 
how many twentieths ? 

One thirteenth of a unit, four thirteenths, and ^even 
thirteenths are how many thirteenths ? 

One fifth of a dollar, three fifths, and eight fifths are 
how many fifths? 

One ninth of an orange, four ninths, and six nipths are 
how many ninths ? 

Seven tenths of an eagle, two tenths,, and five tenths 
are how many tenths? 

Three eighteenths, nine eighteenths, and four eight- 
eenths are how many eighteenths ? 
. Ten thirtieths, six thirtieths, and five thirtieths are how 
many thirtieths ? 

Two fourths, six fourths, nine fourths, ten fourths, and 
five fourths, are how many fourths ? 

Sixteen halves, five halves, nipe halves, and six halves, 
are how many halves ? 

Six eighths, four eighths, seven eighths, sixteen eighths, 
are how many eighths ? 

The number made by adding several numbers together, 
is called the sum. 

What is the sum of four, six, nine and five ? 

What is .the sum of four tenths, six tenths, and nine 
tenths? 

What ig (he number m^de by adding aeveral numbers together called ? 
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SUBTRACTION. 

If you take two cents from three cents, how many re« 
main ? 

If you take three dollars from six dollars, how many re- 
main ? 

If you take four dollars from seven dollars, how many 
remain ? 

If you take five eagles from nine eagles, how many re- 
main? 

If you take six dimes from ten dimes, how many re- 
main ? 

If two tenths are taken from four tenths, how many re- 
main ? 

If four ninths are taken from eight ninths, how many re- 
main? 

If two tenths are taken from«even tenths, how many re- 
main ? 

Subtraction is taking one number from anothery to find the 
remainder. 

When whole numbers are subtracted it is Simple Sub- 
traction. When fractions are subtracted, it is Fractional 
Subtraction. 

What is the remainder, when four cents are taken from 
nine cents ? 

What is the remainder, when three mills are taken 
from eight mills ? 

What is the remainder, when seven dimes are taken 
from twelve dimes ? «^ 

What is the remainder, when five dollars aire taken 
' from ten dollars ? 

Five from eleven ? Seven from thirteen ? Eight from 
twelve ? Five from fourteen ? Nine from sixteen ? Five 
from twelve ? Eight from thirteen ? Ten from twenty ?i 

What is the remainder, when two sevenths of an apple 
are taken from eight sevenths ? When four sevenths of 
a dollar are taken from six sevenths? Eight twelfths 
from ten twelfths ? Three ninths from eight ninths V 



Wlut u subtraction? What it limpla aabtnction? What k fiie-< 
tional fnbtiaction ? 
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Ten twentieths from twelve twentieths 7 Six elevenths 
from ten elevenths ? Seven twelfths from twelve twelfths t 
Eight ninths from thirteen ninths ? Three sevenths from 
nine sevenths ! Fonr eighths from eleven eighths ? Fo^ir 
thirds from twelve thirds ? Five twentieths from seven 
twentieths ? 

The number which has a number subtracted jrom it, is 
called the minuend* 

The number which is to he subtracted from another num- 
ber is called the subtrahend. 

If eight is subtracted from twelve, what is the subtra- 
hend and what is the minuend ? 

If four tenths is subtracted from nine tenths, what is 
the subtrahend and what the minuend 1 

If ten cents be taken from thirteen cents, what is the 
subtrahend, and what the minuend ? 



MULTIPLICATION. 

If you take two cents, three iimes^ what is the amount 
of the whole? 

If you take three doWarSj four times, what is the amount 
of the whole? 

/if you take half of an apple, three times, what is the 
amount ? 

If you take two thirds of a dollar, your times, what is tbo 
amount ? 

If you take two fourths of an eagle, sixtimeSf what is th« 
amount ? 

Multiplication is repeating a number as often as there are 
units in another number * 

If you take five dollars /our times, what is the amount t 

If you repeat four dollars/ive times, what is the amount t 

If you take six dollars five times, what is the aox^unt ? 

If you repeat six dollars ^u; times, what is the amount ? 
Seven times ? Eight times ? 

If you take seven dollars three times, what is the amount ? 



WhstkOMmiiUMai, «Bii whsttht ■Acnheiid? IWkut ■ iMdtipU- 
eatuA? 
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If you repeat seyea fwnr Umetf what im the amootit ? 
Five times ? Six times ? Seven times ? 

If you repeat eight tuncCy what is the amount ? 

If you repeat eight three times ^ what is the amount t 
Four times? Five times? Six times? Seven times? 
Eight times? 

If you repeat nine three tisnesy what is the amount ? &c. 

If you take one fifth of a . dollar six timeSf what is the 
amount ? Seven times ? £ight times ? Nine times ? 

If you repeat two sixths of a dollar three times, what is 
the amount ? 

If you repeat two sixths of a thing four Umes, what is 
the amount? Five times? Six times? Seven times? 
Eight times ? 

What is the amount, if four sevenths be repeated 
four times? Five times? Six times? Seven times? 
Eight times ? 

What is thd amount if Jive ninths be repeated eight 
times ? Nine times ? Ten times ? Eleven times ? 

What is the amount, if eight twentieths be repeated 
seven times ? Nine times ? Eight times ? d^c. 

The number to be repeated, is the multiplicand. 

The number which shows how ojten the multiplieand is to 
be repeated, is called the multiplier. 

The multiplier and multiplicand together, are called the 
JtKtors. 

The answer obtained is called the product. 

If eight is repeated four times what is the product ? 
What is the multiplier? The multiplicand? The fac 
tors? 

l£ three sixths are repeated /our times what are the fac- 
tors ? The multiplier ? ^^e multiplicand ? 

If you take 9i fourth of twelve and repeat it three times, 
what is the multiplicand? The multiplier? The pr6- 
duct? 

If you take a sixth of eighteen and repeat it three times, 
what is the product ? Factors ? Multiplier ? Multipli- 
cand ? 



What is the multiplicand and what the maltipUer ? What are the mul- 
tiplicand find mohiplier togethev called ? What k the anawar caUttd 7 
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Simple Mu&iplicaiiKm is where both factors are whole 
numbers. 

FracHonai MukipUeation is where one or both factors 
are fractions. 

If twelve is repeated four times, is it simple or fraction- 
al multiplication ? 

l£ one fourth of twelve is repeated three times, is it sim* 
pie or fractional multiplication ? If one sixth isnrepeated 
seven times, which kind of multiplication is it ? • 

Extrcises in Simple Multiplication, 

1. If a man spends three dollars a week, how much 
does he spend a month ? 

Let the pupil staie the sum in this manner. 

As there are four weeks in a month, a man will spend 
four times as much in a mouth, as in a week' ; four times 
three is twelve. He will spend twelve dollars. 

Let all the following sums be stated in the same way. 
Both teachers and pupils will find great advantage in be- 
ing particular to follow this method of stating. 

2. If a man spend five dollars a month, how much 
does he spend in a year ? 

3. If a man can make eight pens in a minute, how 
many can he make in ten minjites ? 

4. If one orange cost b\x cents, what cost eight oran- 
ges? 

5. Eight boys have seven cents apiece, how much have 

ain 

6. There is an orchard in which there are six rows of 
trees, and seven in each row, how many trees in the or*, 
chard? 

7. The chess board has eight rows of blocks, and eight 
blocks in each row, how many Clocks in the whole ? 

8. Twelve youog ladies have each five books apiece, 
how many have they all ? 

9. If a youog lady spends six cents a week, how much 
does she spend in a month ? 

10. There ai^e nine desks in a school room, and six 
scholars at each of the desks, how many aie in the room ? 

11. There are in a window five rows of panes of 

What is simple multiplication ? What is fractipnal multiplioatiou ? 
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glaM, and seven panes in each row, how many in the 
whole 1 

12. If one lemon dost four cents, how much will tweWe 
lemons cost ? 



EXERCISEET IN FRACTIONAL MULTIPLICATION. 

MuMpUcatum of Fractions by Whole Numbers. 

1. If you repeat one half four times what is the pro- 
duct? 

2. If you multiply three fourths by seven, what is the 
product ? 

3. What is two thirds multiplied by eight 7 

4« If a man spend two twelfths of a dollar a day, how 
many twelfths does he spend in a week ? 

Ans. As there are seven days in a week, a man spends 
seven times as much in a week as in one day. Seven 
times two twelfths is fourteen twelfths. He spends four- 
teen twelfths of a dollar in a week. 

5. If a man gives two eighths of a pound of meat to six 
persons, how many eighths does he give away ? 

6. If a boy gives two fourths of an orange to seven of 
his companions, how many fourths does he give away ? 

7. If a man drinks three fourths of a pint of brandy a 
day, how many fourths does he driuk in a week ? 

8. What is three times three eighths ? Six times six 
sevenths? 

9. If a man lays by two eighths of a dollar a day, how 
much does he save in a week ? 

10. If there are two thirds of a pound of meat for each 
one in a family of seven, how much is there in the whole ? 

11. What is six times four tenths? 

12. What is nine times two thirds ? 

13. What is seven times four ninths ? 

14. What is eight tiroes six tenths ? 
Id. What is twelve times two fourths ? 
16. What is nine times three tenths ? 

.17. What is five times three sixteenths ? 
18. What is six times seven twentieths ? 

a* 
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The muUiplicatum of whole nuniben by fractions* is de- 
ferred to the Second Party becaueo it involves the process 
of DnfUum^ which must first be explained. . . 



DIVISION. 

How many two cents are there in four cents ? 

How many two cents in six cents ? 

How many two cents in eight ? 

How many two cents in ten ? 

How many two cents in twelve ? 

How many three cents are there in six cents ? How 
many in nine ? How many in twelve ? 

How many four cents are there in eight ? How many 
in twelve ? • 

How many five cents are there in ten ? 

What part of two cents is one cent ? 

What part of four cents is two ? What part of six is 
two? What part of eight is two? What part qf ten is 
two ? What part of twelve is two ? 

Three cents is what part of six ? Three is what part of 
nine? Of twelve? 

What part of eight is four ? What part of twelve ijt 
four ? 

What part of five cents is one ? What part of five is 
two? What part of five is three? Four? Five? 
Six ? &c. 

How many two sixths are there in four sixths ? 

How many three fourths are there in six fourths ? 

How many four twelfths in eight twelfths ? 

What part of two twelfths is one twelfth t 

What part of four twelfths is two twelfths ? 

What part of nine twelfths is three twelfths? 

Dwision is finding how often one number is contained in 
another y and thus finding what fart of one number is another 
number. 

How many times is six contained in twelve? In 
eighteen ? What part of eighteen is six ? What part of 
twelve is six? 

How many times is five contained in ten ? In fifteen t 

WbatiilKvkion? 
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Fire is what part of ten 1 Of fifteen ? 

How many times is sevea contained in fourteen t In 
twenty-one 1 

What part of fourteen is seven ? What part of twenty- 
one is seven ? 

How many times is nine contftined in eighteen ? 

How many times is ten contained in twenty ? In thir- 
ty ? In forty ? 

What part of sixteen is four ? 

What part of eighteen is six ? 

What part of sixteen is eight ? 

One is what part of thirty 7 Two is what part of thir- 
ty ? Three is what part of thirty ? Six ? Eight ? Eleven t 
Fourteen ? Twenty is what part of thirty ? d:;c. 

How many two sevenths are there in ten sevenths t 

How many three eighths are there in nine eighths t 

How many six tenths in eighteen tenths? 

How many seven ninths in twenty-one ninths ? 

How many five elevenths in twenty elevenths ? 
. How many three eighteenths are there in twelve eight- 
eenths ? ' 

Two sixths is what part part of four sixths ? 

Two sevenths is what part often sevenths? 

Three eighths is what part of nine eighths ? 

What part of eighteen tenths is six tenths ? 

What part of fourteen ninths is seven ninths ? 

What part of fifteen elevenths is five elevenths ? . 

What part of twelve eighteenths is three eighteenths ? 

The number which is divided is called the Dividend. 

The number by which you divide is called the Divisor. 

The answer is called the Quotient. 

If you find how many times three there are in ttDelve^ 
which is the Divisor ? The Dividend ? The Quotient ? 

If twelve is divided by six, which is the Dividend ? The 
Divisor ? The Quotient ? 

When whole numbers are divided by whole numbers, it 
is called Simple Division. 

When either the divisor or dividend is a fraction, it is 
called Fractional Division. 

What is the dividend and what the divisor ? What is the aoawier caU- 
ed? Whatiaiimplediviaioa? Whatiafiactknialdiviiion? 
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Exercises in Simple Dvdsion. 

1. If you divide 12 cents equally among three boys, bow 
many will each one havd? 

Ana. . Each one will have as many as there are thirets 
in tweloe ; or four cents. 

2. If there are forty-eight panes of glass in a* window, 
and there are eight panes in each row, how many rows 
are there? 

Ans. As many as there are eights in forty *eight ; or 
six rows. 

3. How much broadcloth, at six dollars a yard,, can you 
buy for twenty -four dollars ? 

4. How many hours would it take you to travel twenty- 
one miles, if you travelled three miles an hour ? 

5. If you divided thirty-six apples equally among four 
boys, how many would you give them apiece ? 

6. How many pounds of raisins, at nine cents a pound, 
can you buy for sixty -three cents? 

7. How many reams of paper, at seven dollars a ream, 
can you buy for forty-nine dollars? 

8. A man agreed to work eight months, for seventy -two 
dollars, how much did he receive a month ? 

9. If you buy a bushel of pears for forty-eight cents,, 
how much are they a peck ? ' 

10. I|f there are six shillings in' a dollar, how many dol- 
lars in thirty-six shillings ? 

11. Four men bought a horse for forty-eight dollars, 
what did each man pay ? 

12. A man gave sixty -three cents for a horse to ridtt 
nine miles, how much was that for each mile? 

13. A man agreed to pay eight cents a mile for a horse, 
and he paid sixty-four cents, how many miles did he go ? 

14. A man had forty-two dollars, which he paid for 
wood, at seven dollars a cord, how many cords did he 
buy? 

15. Two boys are running, and are forty-eight rods 
apart. The hindermost boy gains upon the other, three 
rods a minute, in how many minates will he overtake tha 
foremost boy f 
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16. A vessel contuns sii^y .three giallons, and dischar- 
ges seven gallons an hour, in how many hours will it be 
emptied? - 

17. If you wish to put sixty-four pounds of butter in 
eight boxes, how many pounds would you put in each box ? 



EXEHCISES m FRACTIONAL DIVISION. 

Division of Wfiole Numbers by Fractions. 

1. How many halves are there in six oranges ? 

2. How many thirds are there in four apples ? 

Ans. One apple has <Are6 thirds, /our apples have ybur 
times as many, or twelve thirds. 

3. How many fourths are there in three oranges ? 

4. How many fiflhs are there in four apples ? 

5. How many sixths are there in two oranges ? 

6. How mai\y half dollars are there in four dollars ? 

7. How many quarters of a dollar in five dollars? 
, 8. How many, half eagles in eight eagles ? 

9. In two dollars how many thirds of a dollar ? 

10. If there are six one thirds in two dollars, how many 
two thirds are there ? 

Ans. There are only half as many two thirds as there 
are one thirds, or three two thirds. - 

11. In two dollars, how many one sixths ? How many 
two sixths ? 

12. A man divided two dollars among his workmen, 
and gave them a third of a dollar apiece, how many work- 
men had he ? 

13. A man divided four dollars equally among his chil- 
dren, and gave them each two thirds of a dollar, how ma^ 
ny children had he ? 

Ans. As many children as there are two thirds in four 
dollars. In four dollars there are twelve one thirds. 
There are half as many two thirds, or six. He had si» 
children. 

14. If a man gave two sevenths of a dollar to each of 
his servants, and gave away in the whole four dollars, 
how many servants had he ? 
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15. H«w many two iixths id four? 

16. How many two eighths in four ? 

17. How many two thirds ih eight ? 

18. How many two ninths in six % 

19. How many two twelfths in two 1 - 

20. How many two twelfths in four t 

Division of Fractions by Whole Numbers, 

In dividing fractions by whole numbers, we do not find 
how many tmes a whole thing is contained in a part of the 
same thing, for that would be absurd ; but we find what 
part ofoncej a whole number is contained in a fraction. 

Thus if we wish to divide one half by one, we say, one 
unit is contained in one half not once, but one half of once. 

1 . One is contained in one fourth, what part of once ? 

2. One is contained in one fifth, what part of once ? 

3. One is contained in one sixth, what part of once t 

4. One is contained in oneseventli, what part of once T 

5. One is contained in one eighth, what part of once t 
t5. One is contained in one ninth, what part of once ? 

7. One is contained in one tenth, what part of once % 

8. One is contained in one eleventh, what part of onct ? 

9. One is contained in one twelfth, what part of once ? 

10. If you divide one fourth by one, which is the divi- 
sor? The dividend ? What is the quotient? 

11. If you divide one sixth by one, what is the quotient ? 
The divisor? The dividend? 

12. If you divide one third by one, what is the quotient ? 
The divisor ? The dividend ? 

13. If one fourth contains one, b. fourth of once, what 
part of once does two fourths coiitain it ? 

Ans. Twice as much, ,or two fourths of once, ' 

14. If two sixtJis is divided by one, what is the answer 1 
Ans. Two sixths of once. 

15. Two eighths contain one, what part of once ? SiJt 
eighths contain one, what part <^f once ? . 

16. Two twelfths contain one, what part of onceT 
Four twelfths contain one, what part of once ? 

-■— -II II ' ■ —— ■■ ■ * — ^ ■■ ■■■■■I ^ M ■■■■^—^» ■■■■■■ — ■ — ■ I ■ 

In dividing fractions by whole nmnbors, do we fiiid how many times a 
whole thinff i* contained in a pan of |he same thing ? Wh^^t do w^ 
tod? 



17. Eight ttoelfihs contain one, what part of once t 
18« Six twelfins contain one, what part of once ? 
If six twelfths contain one, six twelfths of once, it would 
contain two, only Judfaa often, or three tweJftha of once. 

19. Four eighths contain one^ what part of oncet 
Contain two, what part of once ? Tido will be contained 
only half as often, or two eighths of once. 

20. Six tenths contain one, what part of once ? Con- 
tain ^100, what part of once ? 

21. Eight tenths contain one, what part of once ? Con- 
tain two, what part of once ? 

22. Four eighths contain one, what j^rt of onoet 
Contain ttoo, what pairt of once ? 

23. Six elevenths contain one, what part of once ? 
Contain two, what part of once ? 

24. Eight twelfths contain one, what part of once ? 
Contain ttoo, what part of once 7 



REDUCTION. 

One dime is how many cents ? How many mills ? 

One unit of the order of dollars, is how many units of 
the order of dimes t How many of the order of cents ? 
How many of the order of mills? 

One eagle is how many dollars t IIow many dimes t 
Cents? 

One unit of the order of dimes is how many units of the 
order of cents ? 

Beduetkm is changing units of one order, to those of another » 

A unit of the order of eagles is how many units of tha 
order of dollars ? Of dimes ? 

Two eagles are how many dollars ? How many dimes ? 

How many dollars in two hundred cents ? 

How many dollars in twenty dimes ? 

Thirty units of the order of dimes, are how many units 
of the order of dollars ? 

Whatif rednetioQ? 
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Two pints are one qaart. 

Eight quarts are one peck. 

Four pecks are one bushel* • 

Two units of the order of quarts, are how many units 
of the order of pints ? 

Eight pints are how many quarts ? 
Two bushels how many pecks t 
Eight pecks how many bushels ? 

Three barley-corns are one inch. . 
Twelve inches are one foot. 
Three feet are one yard. 

One inch is how many barley-corns ? Two inches are 
bow many ? 

Twelve barley-corns are how many inches t 

One foot is how many inches ? Three feet how many ? 

One yard is how many feet? How many inches? 
How many barley-corns ? 

Two yards are how many feet? How many inchest 
How many barley-corns ? ' 

Three yards are how many feett How many inches ? 
How many barley-corns ? 

How many feet are there in five yards ? How many 
inches in five yards ? How many barley-corns ? 

How many barley-corns are there in seven yards ? 

From the preceding exercises, you learn that a vntt of 
one order may contain several units of another order. 

What do you learn from the preceding e^tercises ? 

How many units of the order of cents, are there in one 
unit of the order of dimes ? « 

How many units of the order of dollars, are there in one 
unit of the order of eagles ? 

How many units of the order of mills, are there in one 
unit of the order of cents ? 

How many units of the order of pints, are there in one 
unit of the order of quarts ? 

How many units of the order of pecks, are there in one 
unit of tha order of bushels ? 

How many units of the order of barley-corns, are there 
in one unit of the order of inches ? 
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Howtnaay units of the order of fiset, are there in one 
unit of the order of yards ? 

How pany units of the order of days, are there in one 
unit of the order of weeks ? 

How many units of the order of weeks, in one unit of 
the order of months ? 

Change two units of the order of dimes, to units of the 
order of cents. 

Change twenty units of the order of cents, to units of 
the order of dimes. 

Change three units of the order of yards, to units of the 
order of feet. 

Change nine units of the order of feet, to units of the 
order of yards. 

Change ten units of the order of pints,, to units of the or- 
der of quarts. 

Change five units of the order of quarts, to units of the 
order of pints. 

Change twenty-one units of the order of days, to units 
of the order of weeks, dec. ^ 

When units of one order are changed to units of a high' 
€T order, the process is called Redaction ascending ; and 
when units of one ordjsr are changed to those of a hwer 
order, the process is called Reduction descending. 

If twenty cents are changed to dimes, which kind of 
reduction is used ? 

If twenty cents are changed to mills, which kind of re- 
duction is used ? 

tf four gallons are changed to pints, which reduction is 
used ? 

If eight feet are changed to inches, which kind of re- 
duction is used ? 

In changing twelve barley-cpms to inches, which kind 
of reduction is used ? 

In changing fourteen days to weeks, which reduction is 
used? > 

In changing five hours to minutes, which reduction is 
jused? 

In changing one hundred and twenty minutes to hours, 
which reduction is used? 



What M ledoction aiceDding ? What ii reduction defoeodixig? 

4 
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Reduce thwe dimes to ceata ; to milfe. Whteh kind 
of reduction is it? 

Reduce three bmidre4iiuH* to cents ; to dimes ; and 
which kind of reduction is it 1 

Reduee three hundred mills to dollars, and which kind 
of reduction is it ? 

Reduce two halves to quarters, and which kind of re- 
duction is it ? 

Ans. As a half is of more ralue, it Is a higher order 
than a quarter, therefore it is reduction descending. 

In performing this last exercise, the pupil will find the 
necessity for the following distinction in regard to units. 

A unit has heen defined as <^ any whole thing of a kind," 
and a fraction is defined as " apart of a thing." 

But it is very often the case, that fractions are consid* 
ered as units. Thus when we reduce quarters to halves, 
and haloes to quarters, we change units of the order called 
quarter, to units of the order called hcdj. 

When we say a whole quarter of an apple, and a hd^ a 
quarter of an apple, we think of a quarter as a wJiole thing 
of its kind. 

The difference between the two kinds of units is this : 
When we think of a whole quarter, we think of another 
thing of which the quarter is a part. We think of it as a 
whole thing in one respect, and as a part of a thing in 
another respect. But when we think of a whole apple, we 
do n(^ necessarily think of another thing of which it is a 
part. 

When we think of a half of a loaf of bread, do we think 
of something of which the half is a part? 

When we think of a biscuit, do we necessarily think of 
something of which it is a part ? 

When wc think of a third of an orange, do we necessa- 
rily think of something of which it is a part ? 

When we think of a house, do we necessarily think of 
any thing of which it is a part ? 

Those units which do not require us to think of any oth- 
er thing of which they are parts, are called whole numbers^ 

Are Jmctions ever considered as units ? Give aa example. What is thp 
difference between these two kinds of units ? 
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and those units which do reqaire us to tfaiak of other 

things of which they are parts, are called /rocftoiM. 

What is the difference between units that are whole 
numbers, and units that are fractions ? 

Reduce two yards to quarters, and which kind of re* 
duction is it 7 

Reduce twenty-four inches to feet, and which kind of 
reduction is it ? 

Reduce three feet to inches, and which kind of reduc- 
tion is it ? 

Which is of highest value, a half or a quarter ? 

Reduce eight quarters to halves, and which kind of re* 
duction is it ? 

Reduce two halves to quarters, and which kind of re- 
duction is it ? 

Reduce sixteen quarters to halves, and which kind of 
reduction is it ? 

Reduce two fifths to tenths ; six tenths to fiflhs ; eight 
tenths to fiAhs ; twelve tenths to fifths ; three fifths to 
tenths ; six fifths to tenths. 

Reduce one seventh to fourteenths ; four fourteenths to 
sevenths; four sevenths to fourteenths ; eight fourteenths 
to sevenths. 

Reduce two sixths to twelfths ; four twelfths to sixths ; 
eight twelfths to sixths ; five sixths to twelfths. 



SUMMARY OF DEFINITIONS. 

A tofiit is any whole thing of a kind. 

A fraction is a part of a thing. 

AadUion is uniting several numbers in one. 

Subtraction is taking one number from another, to find 
the remainder. 

The largest number is the minuend^ the smallest num* 
ber is the subtrahend. 

MvMplication is repeating one number as often as there 
are units in another number. 

The multiplicand is the number to be repeated; the 
muHtijilier is the number which shows haw often the multi- 
|>licand is to be repeated ; the factors are both the multi- 
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pliar and mttltiplicaad ; and the jpfoducl is tlte number ob- 
tained by multiplying. 

Dkinon is finding how often one number is contained 
in another number, and thus finding wJuUpart of one num. 
ber, is another number. 

The dividendiB the number to be divided. The diouar 
in the number by which you divide. The 'quotient is the 
answer obtained by dividing. 

Reductkm is changing units of one order, to units of 
another order. 

ReducHon ascending^ is changing units of a lower, to a 
higher order. 

Reduction descending is changing units of a higher, to a 
lower order. 

Note to Tbachebs. — A review of this First Party will 
be found more useful than an increased number of ex- 
amples. 



JLRITUMETIC 

SECOND PART, 



NUMERATION. 

NumeraHon is the art of expressing numbers by words, 
or hy figures. 

Figures are sometimes called numbers, because they 
are used to represent numbers. Thus the fiffure 4, is oft- 
en called the number four, because it is usea to represent 
that number. 

There are thirty-five words, that are commonly used in 
numeration ; viz. : one, two, three, four, five, six, seven, 
eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, six- 
teen, seventeen, eighteen, nineteen, tu>erdy, thirty, forty, fifty, 
sixty, seventy, eighty, ninety, hundred, thousand, muUon, 
bUlion, tr^ion, quadrillion, quintUlion, sextillion. 

Those words ending in teen, are the words three, 
four, dsc. with teen, which signifies and ten, added to 
them. 

What is the meaning of fourteen ? Ans. Four and ten. 
What is the meaning of thirteen ? of nknje^en 7 of seven* 
teen 1 

Those ending in ty, are the words two, three, four, dec. 
with ty, which means ter^, added to them. 

What is the meaning of sixty ? of seventy 1 of eighty ? 
of twenty? of thirty? 

The words of spoken numeration would be more uni- 
form, if eleven and twelve, had been caWed oneteen and tufo- 
teen. 

. The Latin and Greek numerals are so oden used in the 
various sciences, that it is important for pupils to learn 



What is numeration? Why an Jigures sometimes called numben? 
How many toord$ are used in numeration, and what aie they ? What 
does teen signify ? What is the meaning of fourteen ? seventeen ? nine- 
teen ? What does ty signii^ ? What is the meaning of sixty ? sevens ? 
eighty ? twenty ? thirty ? 

4* 



4& 
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their nainat. Tiwy are therefore put down with the 6g. 
ures, end the English names. The figures are called 
iCf because first introduced into Europe from Ara- 



SHOUSH, LATIir, AIO> OBBXK NVXBRALS. 

Eis. 



bia* 



JlrakU Wifwrii. JBmgU$k mhm*. Latin Jfi 

Unus. 



Duo. 

Tres. 

Quatuor* 

Quinque* 

Sex. 

Septem. 

Octo. 

Novem. 

Decem. 

Undecim. 

Duodecimo 

Tredecim. 



Duo. 

Treis. 

Tessares. 

Pente. 

Hex. 

Hepta. 

Okto. 

Ennea. 

Deka. 

Endeka. 

Dodeka. 

Dekatreis. 



1 One. 

2 Two. 

3 Three. 

4 Four. 
6 Five. 

6 Six. 

7 Seven. 

8 Eight. 

9 Nine. 

10 Ten. 

11 Eleven. 

12 Twelve. 

13 Thirteen. 

14 Fourteen. 

15 Fifteen. 

16 Sixteen. 

17 Seventeen. 

18 Eighteen. 

19 Nineteen. 

20 Twenty. 
30 Thirty. 
40 Forty. 
50 Fifty. 
60 Sixty. 
70 Seventy. 
80 Eighty. 
90 Ninety. 

100 Hundred. 

1000 Thousand. 

1000000 Million. 

Billion, Trillion, Quadrillion, Quintillion, Sextillion, d2;c. 

are made by adding ciphers to 1. 

If any higher number than sextiUion is to be expressed. 



Quatuordecim. Dekatessares. 

Quindecim. Dekapente. 

Sexdecim. Dekaex. 

Septendecim. Dekaepta. 

Octodecira. Dekaocto. 

Novemdecim. Dekaennea. 

Viginti. Eikosi. 

Triginta. Triakonta. 

Quadraginta. Tesserakonta. 

Quinquaginti. Pentakonta* 

Sexaginta. Hexakonta. 

Septuaginta. Hebdomekonta. 

Octogiota. Ogdoekonta. 



Nonagiata. 

Centum. 

Mille. 



Ennenekpnta. 

Hekaton* 

Chilio. 



Why an the figurai wed caU«d AroNe 7 
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the aaines are made by llie Latin numbers, withtZSbn add* 
ed to them ; as septUUqn^ aetiUUmy &e. 

A unit has been defined as << a single thing of any 
kind-" 

But a unit of one kind, may be made up of several unita 
of another kind. Thuai the unit one doUar is made up of 
ten units, of the kind, or order called dimes; and one 
dime is made up of ten units of the order called cents. 
Order means the same as kmd. 

A unit which is of the most value, is ealled a unit of a 
higher order* 

Which unit is of the highest order, a dollar or a cent ? 

How many units of the order of dimes, are there in one 
unit of the order of dollars ? 

How many units of the order of mills, make one unit 
of the order of cents ? 

How many units of the order of cents make one unit of 
the order of dimes ? 

f^yery figure expresses a certain number ; but the num- 
ber it expresses, depends upon the order in which it is 
placed. 

If the figure (2) stands alone, it expresses two units, 
and is said to be in the first or unit order. 

But if it has a figure at the right of it, thus (20) it ex- 
presses two tens, or twenty, and is in the secorid order, or 
the order of tens. 

The cipher is put at the right, to make the 2 stand in 
the order of tens, and to show that there are no units of 
the unit order, Ifsome figure was not placed there, the 
2 would be in the unit order. 

If the figure 2 has two figures at the right of it, thus 
(200) it represents two hundreds, and stands in the third 
order, or the order oj hundreds. 

From this it appears, that in numeration, the nuainber ex- 
pressed by any figure, depends upon the order in which it 
stands, 

■' ^■^ " I I I I I II ■■! I. I .— «,^p. I 

How are hijgher nurnben than sestilUon expressed ? What is a unit t 
What distinction is made in regard to units on page 38 ? What is the mean- 
l&f of the word jirdfir ? What is meant by a unit of a higher order ? 
What does every figure represent? What does the manner which any 
flffqre represents depend upon ? If a figoie stands alone, in what order is 
m If it has one figure ^ ^ ^^ of it, in what order is it? If it ham 
two figures at the nghtof it, in what order is it ? Jn this number, (234) hi 
what order if the 2? the 3? the 4? 
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13i6 iiiuBbar which any fig«re expresns when it im eon. 
sidered alone, is called ita M^pfe value. The mnttber it 
eiqiressea when placed with odier fignxea, ia called ita 2o. 
C4d value. 

Write one ten. — Why ia the cipher used ? What would 
the number be, if the cipher were removed ? 

Write one ten and one unit* What is the naine of this 
number? Ans. Eleven, 

Write 0916 ten and two unUs. What is the name of this 
number ? 

Write <yne ten and three units. What is the name ? 

Write one ten arid four units. What is the name ? 

Write one ten and five units. What is the name 1 

Write one ten and six units. What is the name ? 

Write 0716 ten and seven units. What is the name ? 

Write one ten and eight units. What is the name ? 

Write one ten and nine units. What is the name ? 

Write two tens. What is the name t Ans. Twenty, 

Write three tens. What is the name ? 

Write four tens ; five tens ; six tens ; seven^ tens ; eight 
tens ; nine tens ; and tell their names. 

Write one of the order of hundreds. 

Write tvx> of the order of hundreds; one of the order of 
tens ; and/owr of the order of units. 

Write two of the order of hundreds ; no tens ; four 
units. 

Write four hundreds, no tens, nounits. 

Write two hundreds, eight tens, and nine units. Sev- 
en hundreds, six tens, and three units. Two tens, and 
two units. Nine tens, and six units. Four hundreds, 
six tens, and four units. Fivp hundreds, five tens, and 
five units. Nine hundreds, seven tens,- and three units. 
Four hundreds, eight tens, and four units. Eight hun- 
dreds, nine tens, and nine units. Two hundreds, six tens, 
and three units. One hundred, two tens, and three 

■ ■I III. .1 . .111.111 ■-■!.- .III. H—IIHIIWI ' 

What ii the Bimpte^ and what the 2oca{ value of figurai ? When 12 is 
oonsidered alcme; what is its simple value ? When it is wiitten with two 
jlgcoes at the right, what is its local value ? 
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units. Two hundreds, fire tens, and seven units. One 
ten, and three units. Seven tens, and three units. Nine 
hundreds, nine tens, and nine units. 

In reading numbers, we can either mention each order 
Meparatdy^ or simply mention the names of the numbers. ( 

Thus we can call this number, (21) either two tens, and 
one unit, or twenty-one. 

This number (305) can be read, 3 hundreds ; tens ; 
5 units ; or it can be called three hundred andfioe. 

The following numbers are read both ways, thus : 

10 One ten ; no units ; or /en. 

11 One ten ; one unit ; or eleven. 

208 Two hundreds ; no tens ; eight units ; or tun Aun- 
dred and eight. 

40 Four tens ; no units ; or forty. 

Let the pupil read the following numbers both ways. 

111. 203. 41. 37. 542. 1. 11. 12. 60. 
300. 101. 639. 700. 805. 

In this number, (203) why is the cipher put in ? What 
would the number be if it were left out ? 

In numeration, every unit of one order, is considered 
as composed of i^en units of a lower order ; just as in the 
coins of this country, ten units of the order oi cents, make 
one unit of the 6rder of dimes, and ten units of the order 
of dimes, make one unit of the order of doUsi^rs. 

So in numeration, ten units of the order of units, make 
one ten ; ten units of the order of tens, make one unit of 
the order of hundreds ; ten hundreds make one unit of 
the order of thousands ; ten thousands make one of the or- 
der of tens of thousands ; ten tens of thousands, make one 
of the order of hundreds of thousands ; ten hundreds of 
thousflnds, make one of the order of millions, &c. 

Wherever there are nine units of any order, if there is 
andther added, the number becomes one unit of the next 
higher order. 

If we had nine cents, and should add another, instead of 

»■■ IP ■ ■ -ll^W ■ ^p— .^^ I ■ I I ,1 — , — y I ■ ■ ■ I ■ ■ ■ I ■ M^i^^— 11 ■■■■■■■ 

What two ways of reading numben are there ? Give an examine. How 
many units of one order make one unit of a higher order 7 If one unit ia 
added to nine units of any order, what do they become ? 



40 AxirmcsTEc. moinm past. 

omllf ng the amount ten cents, we could call it one dime ; 
and so when ten units are added together, we can call 
them one unit of the order oftens^ instead often unite of the 
unit order; and when we have ten units of the order of 
tens, we can call them one unit of the order of hundreds. 

Exercises. 

If nine cents have one more added, in what order do 
they become a unit ? 

If nine dimes have another added, in what order do 
they become a unit ? 

Ten units of the order of dollars, make one unit of what 
order? 

Ten tens, make one unit of what order ? 

Ten units, make one unit of what order ? 

Ten hundreds make one unit of what order t 

The following are the name^ of the orders. 

First order, Units. 

Second order, Tens. 

Third order. Hundreds. 

Fourth order. Thousands. 

Fifth order, Tens of thousands. 

Sixth order. Hundreds of thousands. 

Seventh order, Millions. 

Eighth order. Tens of millions. 

Ninth order, Hundreds of millions. 

Tenth order. Billions. 

Eleventh order, Tens of billions. 

Twelfth order. Hundreds of billions. 

Thirteenth order, Trillions. 

Fourteenth order, Tens of trillions. 

Fifteenth order, Hundreds of Trillions. 

Sixteenth order,. Quadrillions. 

Seventeenth order, Tens of Quadrillions. 

Eighteenth order, Hundreds of Quadrillions. 

Nineteenth order, Quintillions. 

Twentieth order, Tens of Quintillions. 

What are the names of the orders ? If a figure 2 stands in the Jirti 
Older, what nvmber does it express? What number does it express, if it 
MandMnthe/ottitA order? In the seopiul order ? IntbeM&order? In 
ih»Mik? Beventk? eigm? 
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Tventy.finrt order, Huodreda of QointilUoiw. 
Twenty-secoad order, Seztillions. 
Sextillions are as high as there is ordinarily any need 
of writing or reading. 

In all the above orders, " Ten uniis of one or(2er, make 
one unit of the next higher order. 
Let the pupil write the following 

Exercises. 



1. Fivennitf. 

2. Three tens; two units. 
a Thirty-two. 

4. Three and ten, or thirieen. 

5. Four and ten. ^ 

6. Four tens, or .^>rfy. 

7. Six and ten. 

8. Sixtena. 

9. Sixteen. 

10. Sixty. 

11. One hundred and sixteen. 

12. One liundred, one ten, and six. 

13. (hie hundred and sixty. 

14 One hundred, and six tens. 

15. IVo hundred, two tens. 

16. Two hundred and twenty. 

17. Two hundred and thirty. 

18. Two tens and two units. 

19. Twenty-two. 

20. Two hundreds and two units. 



21. Fiye tens and two units. 

22. Five hundreds. 

23. Five tens. 

24. Fifty. 

25. Five hundred, and five units. 

26. Five and ten. 

27. Fifteen. 

28. Fifty-seven. 

29. Four hundreds, six tens. 

30. Four hundred and sixteen. 

31. Four hundreds, one ten, and six. 

32. Fourhundred,and8ix. 

33. Two hundred and sixty-six. 

34. Three hundred, ten, and on«. 

35. Three hundred and eleven. 

36. Three hundred, ten, and two. 

37. Three hundred and twelve. 

38. Four hundred and one. 

39. One hundred and forty-two. 

40. Two hundreds, two tens. 



Let the pupil write the following 

EXKBCISES. 

1. One unit of the fourth order. What number is it? 
Which orders have ciphers in them ? 

2. Two units of the fourth order ; one unit of the sec- 
ond order, and one unit of the first order. What number 
is it ? What osder has a cipher in it ? 

3. Two thousands ; one hundred ; five tens ; six units. 

4. Twenty-one hundreds ; five tens ; six units. 

Is there any difference between the two last numbers ? 

5. Three thousands, four hundreds, six tens and three 
units. * 

6. Thirty-four hundred, and sixty-three. 

Is there any difference in the two last numbers f 

7. Three thousands and three units. 
Which orders have ciphers placed in them ? 
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8. Three thousands, six hundreds. 
Which orders have ciphers placed in them ? 

9. Thirty^ hundred. 

What two ways of reading this last number? 
, 10. Twenty thousand. 

11. Two tens of thousands. 

Is there any difference between these two last num- 
bers? 

12. Twenty-four thousand. 

What two ways of reading this last number ? 
]L3. One hundred thousand, two tens of thousands, five 
thousands, six hundreds, four tens, and three units. 

14. One hundred and twenty-five thousand, six hun- 
dred and forty-three. 

Is there any difference between these two last num- 
bers ? 

15. Two tens of thousands, one thousand, four hun- 
dreds, six tens, five units. 

What two ways of reading this number ? 

16. Four hundred and sixty-two thousand, five hundred 
and six. 

What two ways of reading this last ? 

17. Forty-four thousand, four hundred and forty-four. 
What two ways of reading this last ? 

18. Four hundreds of thousands, five thousands, six 
liundreds, two tens, five units. 

What two ways of reading this last number ? 

19. 'Two hundred thousand, tw;o thousand, two units. 
What orders have ciphers placed in them ? 

20. Twenty thousand, and two units. 

21. Two hundred and six thousands, four hundred and 
six. * 

22. Sixty-four thousand and three. 

23. Sixteen thousand. 

24. Fourteen thousand and seven. 

25^ Five tens of thousands, and six units. 

26. Two hundreds of thousands, two hundreds, two 
units. 

27. Two hundred and sixty-four thousand, and six. 

28. Four thousand, and five units. 

29. One hundred thousand, and three. 
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30. Sixteen thousand, six hundred and six. 

31. Twenty.fout thousand and three. 

In order to read and write large numbers more conve. 
niently, they are divided mtopenods of three figures each, 
by means of commas, thus : 

876,469,764,256,622,896,946,852. 

The first right hand period is called the unit period ; jmd 
contains the orders called umts^ tenSy and hundreds. 

The second period^ is called the thousand period ; and 
contains the orders called thousands, tens of thousands, and 
hundreds of thousands. 

The third period is called the million period, and con* 
tains the orders called miUions, tens of milUonSj, and Atm- 
dreds of millions. 

The fourth period is called the hiUion period ; and con- 
tains the orders called billions, tens of billions, and hun- 
dreds of billions. 

The fifth period is called the trillion period; and con- 
tains the orders called trillions, tens of trillions, and Atin- 
dreds of trillions. 

The siosth .period is called the quadrillion period ; and 
contains the orders called quadrillions, tens of quadrillions, 
and hundreds oj quadriUions. 

The seventh period is called the quintiUion period ; and 
contains the orders called quintillions, tens of quintiUions, 
and hundreds of quintillions. 

The eighth period is the sextiUion. 

The following are the periods which must be learned 
in succession, beginning with the highest,, as well as with 
the lowest; thus. 
First Period, Unit. 
Second Period, Thousand. 
Third Period, Million. 
Fourth Period, Billum. 
Fifth Period, TrUli&n. 
Sixth Period, Quadrillion. 
Seventh Period, QuiniilUon. 
Eighth Period, SextUlfoh. 



Eighth Period, SeaAilHon. 
Seventh Period, QuintiUion. 
Sixth Period, Quadrillion. 
Fifth Period, TriUion. 
Fourth Period, Billion. 
Third Period, MiUim. 
Second Period, Thousand. 
First period. Unit. 



What are the names of the eight periods, and what ordere does each pe- 
riod contain ? Repeat die periods Deginningat the lowest or mit period. 
Bepeat them heginoiog at the hJgbwt. Rmd the above number in the 
two diflerem ways. 5 
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What is the fint period t the third? the fifth ? the 
second? the fourth? the seventh? the sixth? the 
eighth? 

The pupil may write the names over the periods until 
accustomed to reading Ihem ; thus, 

Tril. fill. Mil. Thous. Units. 
32 427 983 254 693 

The above may be read in the following manner : 

The first left hand period is read, 3 tens of trillions ; 2 
units of trillions ; or Mrty-two trillions. 

The next period is read, 4 hundreds of billions ; 2 tens 
of billions ; 7 units of billions ; or four hundred and Ueen" 
ty seven biUians. 

The next period is read, 9 hundreds of millions ; 8 tens 
of millions ; 3 units of millions ; or nine hundred and eigh^ 
ty-ihree miliums. 

The next period is read, 2 hundreds of thousands ; 5 
tens of thousands ; 4 units of thousands ; or tvx^ hundred 
andfifly-four thousand. 

The next period is read, 6 hundreds ; 9 tens ; 3 units ; 
or six hundred and ninety-ihree. 

The following is a number in which several orders are 
omitted, having ciphers in place of numbers. 

Quin. Quad. Tril. Bil. Mil. Th. U. 
33 067 004 803 064 000 400 

Let the pupil first tell whsX periods and what orders are 
omitted, having ciphers instead of numbers. 

The above number may be read thus : 

Begin at the left and read ; 3 tens of quintillions, and 
3 units of quintillions ; or thirty4hree qtantUUons, 
- The next period is, no hundreds of quadrillions ; 6 tens 
of quadrillions ; and seven units of quadrillions ; or na%- 
seoen quadrillions. 

The next period is, no hundreds of trillions ; no tens of 
trillions ; 4 units of trillions ; or four trillions. 

The next period is, 8 hundrecis of billions ; no tens of 
billions ; 3 units of billions j or eight Imndred and- three 
hillions. 

The next period \^, no hundreds of millions ; 6 tens of 
millions ; 4 units of millions ; or siaty-four millions. 
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The next period; as it has no hundreds, tens, or units 
of thousands, may be omitted entirely, when reading. 

The next period is, 4 hundreds ; no tens ; no units ; or 
four hundred. 

The best and most common way of reading, is that in 
the italics^ and then all together, it reads thus : 

Thirty-three quintiJlion ; sixty seven quadrillion ; four 
trillion; eight hundred and three. billion ; sixty-four mil- 
lion ; four hundred. 

Let the pupil read the following sum in both ways : 

Quin. Quad. Trih Bil. Mil. Th. Unw 
607 300 000 763 490 068 002 



RULE FOR READING WHOLE NUMBERS. 

\ 

Point of into periods of three figures eachy beginning at 
the right. Read each period astf it stood aionCf and then 
add the name of the period. 

NoTE.-^When a period or order is omitted, it is not ne- 
cessary to mention it at all. 

Before reading, let the pupil tell what periods and or» 
ders are omitted, and represented by ciphers. 

Let the pupil point off, and read the following figures : 

1 

111 

100 

101 
1011 
2003 
3041 

SOI 
52010 
3004 



2 


31 


304 


24 


40 


600 


136 


400 


611 


3024 


4040 


693 


2002 


6000 


4004 


46900 


40640 


103006 


60o:si 


600003 


1063007 


62003 


100014 


103964 


6040064 


600436 


140001 


46923 


64003 


400006 



300046 


200200200 


300005 


2030003000 


1200437 


311001300 


1200039 


60009090 


4960004 


100100001 


1430096 


2071113603 


6000007 


1000673 


86004369 


101700013 


20064000 


600040006 


400400400 


300010000 



Read the above nambeis in the two different ways. What is the role- 
Ibr reading whole numben ? In the above numben what perioda and 
ordera are omitted ? 
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227084293 

200004900 

8690200000 

30006340200 

602030004296 

40000643209437 

237600096430060000 



9623000062 

10043259054 

43600078609 

459643723007 

612942004000040367 

3907650060042300000 

396770000543965000076 



It is necessary for the pupil to understand, that the 
French and English arithmeticians use different methods 
of numeration. 

The English have their periods contain six orders, and 
the French only three. 

This makes no difference till we come to hundreds of 
miUions. After that, it makes a great difference, as will 
be seen by the following comparison. 

It must be noticed, that the same figures are used in 
both. 

English Method. 

Trillions. Billions. Millions. Units. 
579364, 028635, 419763, 215468. 

Febrch Method. 

Sext. Quin. Qua. Trill. Bill. Mill. Th. Units. 
579, 364, 028, 635, 419; 763, 215, 468. 

From the above it can be seen, that all the orders above 
hundreds of milUonSy in both methods, give the samenamey 
to a very different value. * 

Thus, the orders of thousands ofmilUonSx tens of thoU' 
sands oj mtUionsy and hundreds of thousands ofrnmions^ in 
the English method^ would be read as biilions^ tens of hil^ 
IhnSy and hundreds rfbiUionSy in the French method. 

Billions, tens of billions, and hundreds of billions, in the 
English method, are equivalent to trillions, tens of tril- 
lions, and hundreds of trillions, in the French method. 

WhAt if thd difference between tlie English and French method of 
nmneralinc ? Where does it make a difference, and where doea it not ? 
How wowd a hSUon, in the En/sUsh method, be read in the French? 
How would one hundred biUicnj in the Finglmh method, be read in the 
Flench? How would one fttUton, ixK the French method, be iMd in th« 
Iki^Uih? 
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Five trillion, in the French method, would be read five 
billion, in the English ; and five trillion^ in/ the English 
method, would be read five quadrillion in the French. 

The French method is adopted in this work, because 
it is both the most convenient, and the most common. 
But tiie pupil needs to understand the difierence be- 
tween the two modes, and the teacher should make the 
class point ofifand read nuitibers hy both. 

Point off and read the following numbers, first by the 
French, and then by the English method. 

766482176500431 

9870000654321765432 

32698000000040000360093 

436789643645964379629364 

Ifi order to write, numbers correctly, the pupil must 
learn thoroughly, the siiccession of the periods beginning 
at the Ufi. Thus, Sextillion, QuintUlion, Quadrilliony 
TrUliony BUliopy Thousand and Unit. 



Rule for Writing Whole Numbers. 

Begin with the highest period^ and write first the hundreds^ 
then the tens, and then the units of that period* Proceed thtLS, 
untU aU the periods are written- Place a comma between each 
period. If any period or order is omittedy place ciphers in its 
place. 

Note. — Ciphers prefixed to a wh)le number, have no 
effect upon the value. A number, therefore, should never 
be begun with a cipher. 

EXEKCISES. 

Write two thousands and two. What orders are omit- 
ted? 

Write two millions, two thousands, and four. What or- 
ders are omitted ? 



How would six hundred biUion in the Frencb method, be read in 
the Enffliflh ? Which method is adopted in this work ? What is the 
■uccesnon of the periods begpoming at the left 7 What is the nde for 
writing whole numben ? Why should not any whole number, begin with 
a cipher ? 

5* 
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Write three hundred ai|d twenty-four. What period 
and orders in this number ? 

Write two hundred thousands and four. What ordera 
are omifted in this last number ? 

Write two millions and six? VUhni period omitted ? 
what orders omitted ? 

Write six millions ; two hundred and three. Which 
period and what orders are omitted ? 

Write twenty.four millions; three hundred. Which 
period and what orders are omitted ? 

Write the following sums, and mention the periods and 
orders which are omitted. 

Exercises. 

1. One billion ; twenty-four millions ; three thousands 
and three. 

2. Four hundred and sixty .nine billions; forty-four 
thousands ; and seventeen. 

3. Fifly billions ; three hundred millions ; four hun- 
dred and fifty thousands ; and nineteen. 

4. Fifty billions, and seven. 

5. Four hundred and thirteen millions, and two thou- 
sand. 

6. Nineteen billions, and one million. 

7. Six trillions ; nine thousands, and ten. 

8. Seven trillions ; nineteen billions ; ten thousands, 
and four hundred. 

9. Four hundred and nine trillions : sixteen millions ; 
eleven thousands and forty. 

10. Fifteen billions ; two hundred and four millions ; 
six thousands, and twentv-one. 

11. Sixty-four millionai; four hundred thousands ; three 
hundreds. 

12. Sixteen millions ; five hundred thousands, and six. 

13. Three trillions; fourteen millions; seven thou- 
sands. 

14. Two hundred and sixteen millions. 

15. Two billions ; sixteen millions, and sixteen. 

16. Three hundred and six trillions ; four thousands, 
and six. 

17. Two quintillions ; six quadrillions and five. 
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18. Three hundred and sixty-four thouMtnds* 

19. Three itiillions and six. 

30* Fourteen trillions ; three hundreds* 

21. Sixteen trillions ; four millions ; two hundred and 
four thousands ; seven .hundred and one« 

22. Three sextillions-; one hundred quadrillions ; four- 
teen trillions ; two hundred i^nd si^^ty billions ; four hundred 
millions ; sixteen thousands ; four hundred and one. 

23. Five millions ; two hundred thousands, and sixty- 
two. 

24. Two hiyidred and five millions, and seventy-four. 

, 25. Two hundred and six billions ; four millions^ and 
six thousands. 

26. Two hundred sextillions ; four hundred millions ; 
three hundred and four thousands ; two hundred and six. 

27. .Fifteen quintillions ; six quadrillions ; one hundred 
trillions ; forty. four billions ; t^o millions, and forty -nine. 

28. Fifly quadrillions ; six hundred trillions ; forty .throe 
millions ; two thousands four hundred and six. 

29. Two hundred and six trillions ; forty-three billions ; 
four hundred and nine millions ; sixty-four thousands ; four 
hundred ^nd ninet3''.six. 

30. One hundred and four billions ; six millions ; forty- 
nine thousands ; four hundred and ninety-six. 

31. Thirteen millions ; four hundred thousands ; six hun- 
dred and forty-nine. 

32. Six sextillions ; five quintillions ; four quadrillions ; 
•three trillions ; two billions ; and one million. 



NUMERATION OF VULGAR FRACTIONS. 

The figures used in numeration are of two kinds,— 
Figures for a number of whole things^ and figures for a 
number of farts of things. 

A umi is a whie thing of iLny kind. 



How many kinds of figures are used in numeration ? What are they ? 
What an units and fractions ? What distinction is made between units 
and fractions on page 38 ? 



M ABirmunc. ssgond past. 

kfraOion is a/Nirf of one tAtn^; or depart of uneral 
things. 

Fii(ure9 may therefore be divided into Jractimud and 
tmit figures. 

The following is the mode of showing when the num. 
hers represented are several whole things, and when thej 
are several parts of things. 

When there are two whole things, their number is ex* 
pressed thus, (2). This is called a unUfigw^e, 

But if a whole thing is divided into mree parts, and we 
wish to express tivo of these, by figures, we write one 
figure, to show into how many parts the whole thing is di- 
vided, and then above it, write the number of parts we 
wish to express ; thus, (f )• 

This is called a frajctional jigur^. The lower figure 
shows into how many parts the whole thing is divided, 
and the upper figure shows how many of these parts are 
expressed. 

In |, into how many parts is the whole thing divided, 
and how many of these parts are expressed ? 

In f, into how many parts is the whole thing divided, 
and how many parts are expressed ? 

Inf? In A? In J? Inf? Inf^y? In-^l 

Fractional figures show into how many parts one whole 
thing is divided, and how many of these parts are expres- 
sed. Besides this, they can show whatpart is taken from 
several whole things. Thus } shows that one thing is di 
vided inxo four parts, &nd three of them are taken; or that 
three whole things, have a fourth taken from each of them. 
For, three fourths of one whole thing, is the same quantity 
as one fourth of thre^ whole^hings. 

If you have three apples, and take one fourth out oi 
each, how much will you have, and how will you express 
it in figures ? If you divide one apple into /our parts, and 
take three of these parts, how do you express the quantity 
taken ? 

If you have two apples, and take one sixth from each, 

, ^ pi^i^— i— I I ■>*■■■■■ ■■■■■■ II I I ■.^1WP^M^»*^-^1l III ^ ■ ^W^—^^»i— —^■^t^.^fc^.^— ■■ ■■ ,» 

WheQ two uihdle things are expressed, what figure is used ? If a thing 
is divided into three parts, how ao you express two of those parts ? ^ 
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how much will you have, and how will you expiess it in 
figures ? 

If you divide an apple into six parts, and take two of 
these parts, how much will you have, and how will you 
express it in figures ? 

If an apple is divided into eight parts, and you take 
three of them, how much will you have, and bow will you 
express it in figures ? 

If the fraction is considered as showing how many parts 
are taken from one unit, then the lower figure shows into 
how many parts *a unit is divided, and the upper figure 
shows how many of these parts are taken. But if the frac- 
tion 'is considered as showing what part is taken out of 
several unitSf then the upper figure shows the number of 
umtSy and the lower figure shows what part is taken from 
each. 

Thus the fraction f may be considered as expressing, 
two sixths of one thing, or as one sixth of two things* 

-f^ is either one twelfth of three things, or three tweyihs 
of one thing. 

I is either four J^thspf one thing, or one Jlfth of four 
things. * 

} either shows that one ninth is taken out of two thinga ; 
or that tiDo ninths are taken out of one thing. 

If 4 is considered as showing how many parts are taken 
out of one thing it is /our sevenths of one unit. If it is con- 
sidered as showing what part is taken out of several 
things, at is one seventh of four units. 

If I shows how many parts are taken out of one thing, it 
is two thirds of one thing. If it shows what part is taken 
out of several things, it is one third of two things. 

If f is considered as showing how many parts are taken 
out of one unit, what does the 8 show, and what does the 
7 show t 

If it is considered as expressing what part is taken out 
of severalunitSf what does the 7 show, and what does the 8 
show ? . 

If I is considered as expressing how many parts are ta- 

If a finction shows how many' parts are taken from €fne unit, what doea 
the upper figure and what does the lower figure show 7 Give an example. 
If a fiaction shows what part b taken from several units, what does the up- 
per and what does the lower figure show 7 
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ken out of one unUf what does the 6 show, and what does 
the 4 show t If it is considered as expressing wJuU part 
is taken out of several unUsy what does the 4 show, and 
what does the 6 show 1 

Whenever the numerator is larger than the denominator^ 
the fraction is called an improper fraction^ and always is to 
be considered as expressing what part is taken out of seve» 
ral units. 

Which of the following are improper fractions ? 



RVLB FOR READING VUIiOAR FRAOTIOirs. 

Read the number of parts expressed by the numerator, and 
then the size rf the parts expressed hy the denominator ; or* 

Read the part express^ by the denominator, and then the 
number of units, expressed by the numerator,* 

Read the following fractions in both ways, thus : } is 
either three fourths of one thing, or one fourth of three 
things. 

} is either three fifths of one, or oneffQi o{ three. 

. I * * f H A A A- 



RULE FOR WRITINO VUI.OAR FRACtlONS. 

Write the nunJber of parts into which a unit is dwided, and 
drawn Une dbove it. Over it wrUe the number of parts which 
are to be emressed; or* 

Write the whole numbers which have a certain part taken 
from them, and draw a line under. Beneath it write the fissure 
which expresses the part which is to be taken out of each of the 
units above.* ^ 

* The pupils sbould ghre an eiample, when reciting these rules, to show 
that they understand them. 

, What is an improper fraction, and what does it express ? What are the. 
rtkles for reading Yulg[ar fractions 7 What are the rules fi>r writing Tulgac 
fitactions? 
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Let the pupU write the following 

EXEBCISES. 

If a man divided an apple into eight parts, and gave 
awayjfive of these parts, how do you express the quantity 
he gave away, and the quantity he kept ? 

If a man had three apples, and cut out a fourth part of 
each, tnd gave it away, how do you express what he gave 
away? 

If a man had twelve oranges, and one sixths of each 
was decayed, how do you express the quantity of decayed 
oranges he had ? 

If a man had five casks of wine, and a twelfth part leak- 
ed out of each, how do you express what he lost ? 



DECIMAL NUMERATION. 

There is another mode of writing fractions, in which 
the numerator only is written. The denominatos, although 
not written, is always understood to be 1, and a certain 
number of ciphers. 

These fractions are called Decimals. 
^ Thus in writing decimals, if we are to express tvso tenths^ 
instead of writing it thus, -^, the nuTnerator only is written, 
and a comma, called a s^paratrix, is placed before it, 
thus ,2, 

The following is the rule, by which it is known what is 
the denominator. 

The denominator of a decimal is always one, and as many 
ciphers a» there are figures in the numeraior, or decimcd. 

What is the denominator of this decimal, ,2 ? 

Ans. 1 and one cipher. 

How many ciphers in the denominators of these deci- 
malq^ ,34. ,600. ,3246. ,56945. ,3694. ? 

If the decimal hds one figure, it expresses tenths. Thus 
,2 is two tenths. 

If it has two figures, it expresses hundredths. Thus ,02 
is two hundredths. 

" ■■ " a » ■ 11 i ■■■III, 

How do decimal fractioDs differ from vulgiir ? What is the rule fiur aa- 
eertaining the denominator of a decimal? 



ABrmmnc. •boord fast. 

If it has ikree figuref, it expreiSM ihomaniAi. Thos 
y002 is two tkmuandili$. 

If it has /our figures, it expresses tenthi of thaiuandihB. 
Thus ,0002 is two ienihi of thousandths. 

If it has/Sre figures, it expresses hundredths 6f thou* 
sandths. Thus ,00002 is two hundredAs of thousmdths. 

What does this decimal express, ,8 ? 

Ans. Three tenths. 

What does this decimal express, ,30 ? 

Ans. Thirty hundtedths. 

What does this decimal express, ,008 ? 

Ans. Three thousandths. 

What does this decimal express, ,0003 ? 

Ans. . Three tenths <f thousandths. 

What does this decimal express, ,5 ? Ans. 5 tenths. 

What does this decimal express, ,15 7 Ans. Fifteen 
hundredths. 

What does this decimal express, ,1101 

What does this decimal express, ,2000 ? 

What does this decimal express, 00002 1 

Ans. Two hundredths of thousandths. 

A decimal must always have the number oi figures in 
the numerator, equal to the number of ciphers in the de- 
nominator ; therefore it is necessary to learn how many 
ciphers there are in each kind of denominator. 

If the decimal is tenths, there is one cipher in the de- 
nominator ; if hundredths^ there are tvH) ciphers ; if thou* 
sandthsy there are three ciphers ; {{tenths of thousandths, 
there etefour ciphers ; iS hundredths of thousandths, there 
are^ve ciphers, &c. 

Of course in writing decimals, if tenths are to be ex- 
pressed, there must be only one figure in the numerator, or 
decimal ; 4f hundredths, there must be two figures ; if 
thousandths, there must be three figures ; if tenths of duns* 
sandths, there must be four figures j if hundredths ofthou^ 
sandthSf there must be five figures, d^c. 

EXERCISES. 

If you are to write two tenths, how many figures must 

'- ■ - ^ 

^hat muft the nmnber of figures in the numeiitor equal 7 



there be in the numefntor or cfeeioml, and how maify ci- 
phers ffire understood to be in the denominator? w'dte 
two tenths^ (,2.) 

If you are to write two hundredthsy how many ciphers 
9te understood to be in the denominator, and how many 
figures must there be in the numerator ? 

Write, ItDO hundredths. 

In writing this last, the pupil most first write ifie 2; and 
then as there must be as many figures in the numerator, 
as there are ciphers in the dienomiiiator, a cipher is placed 
before the 2, and then the separatrix is prefixed thus, ,02. 

If the cipher were placed ctfter the 2, how would it read ? 

Ans. Tioertty hundredths, instead ofttDO hundredths. 

If the cipher were not placed before the % how would 
it read ? Ans. Two tenths. 

If another cipher is placed before the ,02 thus, ,002 
how does it read ? 

What does the denominator express, when there are 
tJiree figures in the decimal. Ans. Thousandths, 

What does it express when there zxefour figures in the 
decimal ? 

Let the pupil write the following.* 

I. Two tenths. Two tens. 

2* Two hundredths. Two hundreds. 

3. Two thousandths. Two thousands. 

4. Two tenths cf thousandths. Two tens qf thousands^ 
6, Two hundredths of thousandths. Two hundreds of 

thousands* 

6^ Five tenths. Five tens. 

7. Fifteen hundredths. Fifteen hundreds, 

8. Fifteen thousandthsk Fifleen thousands* 

9. Fifteen tenths of thousandths. Fifteen tens of thou- 
sands. 

10. Fifteen hundredths of thousandths. Fideen hundreds 
of thousands, 

II. One ten^ One tew. 

12.- Eleven hundredths. Eleven hundreds. 
13. One hundred and fifteen thousandths. One hun- 
dred and fifteen thousands. 

* Th« ez0r«i8eft in. vohtle numbers am added, that papikmay noiioe the 
difference. 

6 
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14. Five tenAi. Fire tent. 

lb. FiAy.five hundredths. Fifty-fire hundreds. 

16. Fife hundred thousandths. Five hundred <AoiMaiu29. 

17. Five hundred and five thousandihs. Five hundred 
and five thousands. 

18. Fifteen thousa$idths. Fifteen thousands. 

19. Five thousandihs. Five thousands. 

20. Two hundred thousandths. Two hundred tAoti«am29. 

21. Twenty.nine thousandths. Twenty. nine thousands. 

22. Five hundredths. Five hundreds, 

23. Forty hundredths. Forty hundreds or four thou* 
sands. 

24. Nine tenths of thousandths.^ 

25. fi'meieen tentJis of thousaMJUhs. ^ 

26. Nine hundred tentJis of thousandihs. 

27. Two thousand tenths of thousandths. 

28. Two thousand and two tenths of thousandths. 

29. Three thousand three hundred lenfA^qfiAottfOfidek^. 

30. Thirty -two hundred tenths of thousandths. 

31. Six tenths of thousandtJis, 

32. Four hundredths of thousandths. 

33. Fourteen hundreaths of thousandths. 

34. Four hundred hundredths of thousandths. 

35. Two thousand and six hundredths of thousandihs. 

36. Sixty. four thousand hundredths of thousandths. 

37. Sixteen thousand and four hundredths of thousandths. 

38. Four thousand ancf nine hundredtJis of thousandths. 

39. Six hundredtJis of thousandths. 

40. Five thousand and four hundredths of thousandths. 

41. Sixty-five thousand hundredths of thousandths. 

42. Nine hundred and one hundredths of thousandths. 

43. Twenty.nine hundred hundredtla of thousandihs. 

44. Twelve tenths of thousandihs. 

45. Fi^eenhundredths. 

46. Sixiy-fouT thousandths. 

47. Nine hundred and one tenths of thousandihs. 

Decimals can be read in two different ways. 
Thus, ,21 can be read, either as twotenths^ and one ftufi- 
dredth ; or as twenty-one hundredtJis. 
This can best be illustrated, by the coin of the United 
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States. Thus, 2 dimes, 1 cent, can be read, eitiier as 
twenty-one centSy or as tioo dimes and one cent. 

Thus again, 1 dollar, 3 dimes, and 2 cents, can be call- 
ed, either 132 cents ; or 13 dimes, 2 cents; or 1 dollar, 
3 dimes, and 2 cents. 

In like mannfer, decimals may be read in different ways. 
Thus, 234 can be read either as 234 thousandths ; or 2 
tenths, 3 hundredths, and 4 thousandtjis ; or 23 hun- 
dredths, and 4 thousandths ; or 2 tenths, and 34 thou- 
sandths. 

Note. Let the teacher illustrate the above with coin. 

EXEBCISES. 

Write two tenths. 

Write twenty Jiundredths. 

,2 is how many hundredths ? 

Ans. There are ten times as many hundredths as there 
are tenths in a thing. Therefore ,2 is ten times as many 
hundredths^ or 20. 

Is there any difference in the value of ,2 and ,20 ? What 
is the difference between them ? 

Ads. The ,20 has ten times nwre pieeesj and each piece 
is ten times smaller than the ,2 ; but there is no difference 
in the value. 

,3 is how many hundredths ? ,4 is how many hun- 
dredths ? 

,30 is how many tenths ? ,40 is how many tenths ? 

Write two tenths, and fbUr hundredths. In this sum 
how many hundredths ? 

Write thirty 'fo\iT hundredths. In this sum how many 
tenths? 

Write 2 tenths, 6 hundredths, or twenty-six hundredths. 

Write 4 tenths, 9 huadredths, and read it both ways. 

Write 6 tenths, 7 hundredths, 5 thousandths, or six hun- 
dred and seventy ^ve thousandths. 

Write 6 tenths, 4 hundredths, and 5 thousandths. 

Write nine tenths, six hundredths, and six thousandths, 
and read them both ways. 

Write seven tenths, six hundredths, five thousandths, 
and nine tenths of thousandths, and read them both ways. 

Write nine tenths^ no hundredths, six thousandths, no 



^ jjonunmo. moamo kabt. 

tmUm ofthouftodlh^ and five imndrritlM of thousandths^ 
and read it both ways* 

Wjiie six tenths, no hundredths, bo thousandths, and 
five tenths of thousandths, and read it both ways. 

Write six thousand four hundred and thirty ^ix, tenUu of 
tboiuandthtf and tell how many tenths, hun4redths, and 
thousandths there are. 

Wisle four hundred and seventy-nine Hwugandiha^ and 
tell how many tenths, and hundredths there are. 

Write five hundred and six thausandthSy and tell how 
many tenths there are. 

Write five hundred and nmeiy six hundredths of ihoU' 
sandths, and read it both ways. 

From the above it appears, that in decimals, the order 
next to the separatrix is tenths ; the second order from the 
separatrix is hundredths; the third order is thousandths; 
ikBfimrtk order is teniOis oj thousandths ; the fifth order is 
hmdredths ofthousandthsj dec 

Decimals are often written with whole numbers. Thus, 

Whole numbers and decimals together, are called mis- 
$i decimaii^ When decimals are written without whole 
MMben, they are caUed pure dteimals. 

Write twenty-four whole numbers, and twenty-fovr 
hudredAs» Two hundred whole numbers, and five 
tenths. 



RULB FOB BEADINO DECIMA];.S. 

B4Uid the numerator t as if it vjere wlhoU numbers^ and 
then add the name of the denominator ; or^ Read the number 
of each separate order ^ and follow it with the name of the 
order in which U stands. 

Read tbe following decimaJe both ways. 

,11. ,020. ,6005. ,32568. ,0505 ,521. ,43002. 

la dti iiili what k the fait oedeg, rt rt>e right of the lepawtrii T What 
is the Meaimd oider? What is the /<mnA order? What is the third? 
Thefii^? What axe mixed and pure decimals? What are the lulei for 
fwdist^ decimals? Ghreevamplee of both methods. 
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"Hfim. 6,40043. 6,4000. 69,964. 86,0092. 2,002. 
16,00020. 

1q writing decimals from the dictation of the teacher, 
the pupil needs to understand the two methods very clearly. 

Thus for example, he may have this decimal, ,00205, 
dictated in two ways, viz. : 205 hundredths of thousandths, 
or 2 thousandths, and 5 hundredths of thousandths. 

In the first mode ,of dictation, he must write the 205 as 
if it were whole numbers, and then prefix ciphers to 
make the figures of the numerator equal to the ciphers of 
the denominator. 

In the second mode of dictation, he must put a cipher 
in each order which is ma mentioned ; viz. : in the orders 
teitths, hundredths^ and tenths of thousandths, and a 2 
in the order of thousandths, and a 5 in the order of hun- 
dredths of thousandths. 

Let the pupil write the following in both methods of dic- 
tation. 

8 hundredths, 6 tenths of thousandths ; or 806 tenths 
oi thousandths. 

2 tenths, 4 tenths of thousandths ; or 2004 tenths of 
thousandths. 

2 thousandths, 5 tenths of thousandths ; or 25 tenths of 
thousandths. 

3 hundredths, 6 thousandths, 5 tenths of thousandths ; 
or 365 tenths of thousandths. 



XULE FOS WRITING DECIKALS. 

Write the numerator as if it were whole numbers, and 
then prefix a separatrix. If the figures of the decimal do 
not equal in number the ciphers of the denominator, pttfix 
ciphers to make them equcd, before placing the separatrix ; or. 

Write each order separately, placing ciphers in the order i 
omitted. 

Write the following: 

1. Two hundred and ten <Aoti«an(2fAtf. 



What are the nilea for writisg decimala ? Give examples of both me- 
thodi. 

6* 
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% Two tenths, five thousandths, six tenths of thoo« 
sandths. Here the order of hundredths is omitted, and 
has a cipher put in it. 

3. Two hundred and four hundredths of thousandihs* 

4. Two thousandths ; four hundredths of thousandth&k 
What orders are omitted ? 

5. Sixteen tenths of ihoustmdths, 

6* One thousandth, six tenths of thousandths. What 
orders are omitted 1 

7. Four hundred and five thousandths. What orders 
are omitted? 

8. Four tenths, five thousandths. What orders are 
omitted ? 

9. Three hundred and sixty.five tenths of thousandths. 
What order has a cipher placed in it ? 

10. Four hundredths, five tenths of thousandths. What 
orders are omitted 7 

11. Twenty-six thousand, nine hundred and forty-six 
hundredths of thousandths. 

12. Two tenths, six hundredths, nine thousandths, four 
tenths of thousandths, six hundredths of thousandths. 

In mixed decimals, it wiH be seen, that the orders are 
reckoned from the separatrix, hoth ways. 

Thus in 98428,46795, ihe first order at the right of the 
separatrix is tenths^ and i^^ first order at the lefi is units. 

What is the second order at the right, and i\ie second or^ 
der at the left of the separatrix ? 

Wliat is the third order at the right, and at the left of 
the separatrix ? 

What is the fourth order at the right, and at the left of 
the separatrix f 

What is the fifth order at the right, and at the left of the 
separatrix ? 

If you have the decimal ,2, and place a cipher at the 
rights thus ,20, what does it become ? Is the value alter- 
ed 1 How is it altered ? 

Ans. The parts are made ten times smaller ^ and there 
are ten times more of them^ so that the value remains the 
same. 

If you place a cipher at the left of ,2, thus, ,03, what 
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does it become t How much smaller is a hundredth than 
a tenth ? 

How much smaller does it make a decimal to pr^ a 
cipher to it ? 

If you put two ciphers at the right of ,2, what effect is 
produced ? If you put them at the lefi of it, what effect is 
produced? 

The following principle is exhibited above : 

CipTiers placed at the right of decimals, change their 
names, hut not their value. 

Ciphers placed at the lejt of decimals, diminish their va- 
lue ten times for every cipher thus prefixed. 

Prefix a cipher to ,91 and read it* Annex a cipher to 
fil and read it. 

Prefix a cipher to ,20 and read it. Annex a cipher to 
,20 and read it. 



SlONS AND AbBREVIATIPNS USED IN AbITHMETIC. 

The following signs are used instead of the words they 
represent. 

4- signifies plus or added to* 

— signifies minus or lessened by, 

X signifies multiplied hy, 

-T- signifies divided by* 

= signifies equals, 

E. signifies Eagles. 

9 signifies Dollars. 

d. signifies Dimes. 

cts, signifies cents. 

m, signifies mills. 



ADDITION. 

Addition is uniting severlil numbers in one. 

What effect is prodaced by placing ciphers at the ti^ht of decimab ? 
What effect have ciphers when placed at the 2e/2 of decimals? C«ive ex- 
amples of the abbreviations used in Axithmetic. What is addition? 
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lliere are four different processes of addition* 

The first is Simple AddUiaiiy in which ten units of one 
order make one unit of the next higher order. Thus, tea 
units make one of the order of tens ; ten tens make one 
of the order of hundreds ; ten hundreds make one of the 
order of thousands, d^c. 

The second is Decimal Addition^ in which decimal frac- 
tions are added to each other. Thus, ,6 ,50 ,505 are ad- 
ded together. 

The third is Compound Addiivotn^ in which other num. 
hers besides ten, make units of higher orders. Thus, 
four units of the order of farthings, malce one unit of the 
order of pence. Twelve units of the order of pence, 
make one of the shilling order. Twenty of the shilling 
order, make one of the pound order, dec. 

The fourth is the Addition of Vulgar Fractions^ in 
which vulgar fractions are added to each other. Thus | 
i and } are added to each other. 



SIMPLE ADDITION. 

If 8 units are added to 9 units, how many are there 
of the order of tens ? 

Write the 8 under the 9, and draw a line under. Place 
the units of the answer, under the figures added, and set 
the 1 ten before them. 

If 13 apples are added to 25 apples, how many are 
there in the whole ? 

Write the units under units, and tens under tens. Add 
the units first, and place the answer under the unit co- 
lumn. Then add the tens in the same way. 

Add 12 cents to 5 cents. 
Add 13 apples to 14 apples. 
Add 14 dollars to 19 dollars. 
Add 5 and 2 and 12^ together. 
Add 13 and 12 and 14 together. 

Deic|ibe the four kinds of addition. 



\ 
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Let the pufnl add small sums, which do not amount to 
ten of any order, ttill it can be done quickly, and with a 
full understanding of the process. 

In the next process let the coins be used to illustrate. 

If 2b cents be added to 16 cents, how many cents are 
there? 

Let 2 dimes be laid on the table, and 5 cents placed 
at the right of them. Under the 2 dimes place 1 dime, 
and under the 5 cents place 6 cents. Let the pupil then 
add the 6 to the 5, and the answer will be 1 1 cents. 
Eleven cents are 1 dime and 1 cent. Let him leave 1 
eent under the column of cents, and substitute 1 dime for 
the 10 cents. Let him place this dime with the 1 dime, 
and add the 2, and his answer will be 4 dimes 1 cent. 
Aak how many cents in 4 dimes 1 cent, and the answer will 
be 41 cents. Thus his answer will be either 4: dimes 1 cent, 
or 41 cents. 

If the pupil thus sees the principle once illustrated, by 
a visible process, the method will be much more readily 
imderstood and remembered. Let the following sum also 
be done by the coins. 

Add 81, '36 to $2,97. 

Add 92. 6d. 8 cts. to 39. M. 9 cts. 

Add 7 E. 2$. 5d. 6 cts. to 4 E. 6$. 6d. 4 cts. 

Add 5d. 6 cts. 7m. to 8d* 4 cts. 9m. 

Add 4 E. 0$. 6d. 5 cts. to 5 E. 0$. 4d. 6 cts. 

Let the teacher dictate such simple sums until the pro- 
cess of writing and adding is well understood, and can be 
done with rapidity and accuracy. 

Note to Teachers, 

It is very desirable that pupils should be required to 
write their figures with accuracy and neatness, and learn 
to place them in strait lines, both perpendicular and hori- 
zontal. Also that they learn to add by caHcidaHorij and 
not by counting, as young scholars are very apt to do. If 
a teacher will but he thorough^ at the commencemerU, in 
these respects, much time and labor will be saved. 

Mary has 4 apples, James 5, and Henry 7, how many 
have all together! 

One boy has 6 marbles, another 4, and another 9, hoW 
many have all together ? 



A 
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A man gave 9 cento to one boy, 8 to another, and 11 
to another, bow many did he give to all ? 
10 and 11 and 9 are bow many ? 
12 and 7 and 4 are how many ? 

4 and 6 and 7 are how many ? 

One man owns 6 horses, another 8, and another 9, how 
many have they all ? 

In a school, 10 study history, 11 geography, and 15 
grammar, how many scholars in the whole ? 

One boucfe has 10 windows, another 7, and another 12, 
how many are there in all ? 

James lent one boy 8 cents, another 6, and another 17, 
how manv did he lend them all ? 

If a lady pays 7 dollars for a veil, 9 dollars for a dress, 
and 3 dollars for a necklace, what amount does she 
spend ? 

5 and 9 and 18 are how many ? 
10 and 5 and 7 are bow many ? 
8 and 1 1 and 14 are bow many ? 

Let the pupil be taught to add, using the signs. Thus 
the last sum. 8+11+14 = 33. 



Rule fob Sihple Addition. 

Place units of the same order in the same cohtmny and 
draw a line under. Add each column separately, beginning 
at the right hand. Place the units of the amount, under the 
column to which thty belong, and carry the tens to the neat 
higher order. 

Add 2694 and 3259 and 6438. 

Placing units of the same order in the same column, 
they stand thus : 

2694 

3259 

6438 



12391 



Wliat w the rule for limple addition ? 
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Let the pupil at first l^arn to add in thir manner. 8 
units added to 9, are 17, and 4 are 21 units, which is 1 of 
the unit order, to be written under that order, and 2 of the 
order of tens, to be carried to that order. 2 tens carried 
to 3 tens, are 5, and 5 leire 10, and 9 are 19 tens ; which 
is 9 of the order of tens, to be written under that order, 
and 1 of the order of himdreds, to be carried to that order. 
Thus through all the orders. 

Add the following numbers, and let the pupil U9e the 
above method. 



(1) 

22321 


' (2) 
23432 


(3) 
110331 


(4) 
222311 


41332 


42212 


224212 


131232 


12123 


13124 


' 103123 


101221 


13220 


21101 


220320 


234031 

■* i' 
-* - 


88996 


99869 


657986 


688795 


(5) 
275496 


456789 


(7) 
369543 


(8) 
4976432 


8732 


654321 


695432 


4976432 


54976 


456789 


567897 


6325498 


843215 


654321 


432591 


5192346 


7621 


543219 


526387 


8763945 


49673 


345678 


489549 


763497 


1239713 


3111117 


3081399 


30998150 


(9) 
30648 


(10) 
30430 


(11) 
764325 


(12J 
29367 


46469 


25895 


70504 


29367 


74057 


57644 


98469 


29367 


63396 


72919 


57157 


29367 


55275 


3647 


46946 


29367 


90534 


57246 


3284 


29367 


8953 
30142 




363 




247781 


176202 


1041048 


399474 




, 



What ie the method of adding the fint example ? 
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ExereUeB fir placing Jigura in rightperiodi and orden* 

Let the pupil now learn to place units of the same order 
in the same columnj by the following examples. 

Let the teacher dictate the following.^ The pupils 
should be required previously to attempt writing them, 
while studying their lesson. - 

1. 

One million, four hundred and sixty thousands^ and 
two. 

Twenty-four millions, six hundred and one. 

Three hundred and sixty thousands, four hundred and 
six. 

Ninety-four millions, five hundred and seventy-eight 
thousands, three hundred and forty-one. 
^ Six millions, seven thousands, and. forty-three. 

2. 

Two hundred and six thousands, five hundred and forty- 
two. 

One million, one thousand, and one. 

Nine hundred and ninety millions, nine hundred and 
lynety-nine. 

Eighty-eight thousands, eight hundred and eighty, 
eight. '\ 

Ninety-nine millions, seven hundred and sixty-five thou- 
sands. 

3. 

« 

Two hundred and six millions, five thousands, four hun- 
dred and one. 

Fifty -six millions, four hundred thousands, five hundred 
and six. 

Three billions, ninety-nine thousands, and four. 

Five hundred millions, thirty thousands, four hundred 
and forty. 

Seven millions, six hundred and fifly-four thousands, 
three hundred and seventeen. 

4. 

Four millions, four hundred and thirty-two thousands, 
one hundred and seventy -six. 
Forty-nine thousands^ and three* 



Nineteen millions, seren hundred and azty*fi?e thon« 
tsands, nine hundred and eighty-four* • 

Five hundred and ninety-one. 

Seven hundred and sixty-three thousands, nine hundred 
and forty-three. 

Ninety-nine millions, nine thousands and ninety. 

5. 

Four hundred and four. 

Five millions, six hutidred and forty-three thousands, 
^ two hundred and seventeen. 

One millioD, and two. 

Nine thousands, end ninety-nine* 

Four millions, five hundred and seventy-six thousand 
three hundred and eighty-four. 

Forty.four- millions, three hundred and twenty>one thou, 
sands, seven hundred aiid four. 

6. 

One hundred millions, one thousand, and ten. 

Nine billions, eight hundred thousands, nine hundred 
«nd forty. 

Four hundred and eighty-eight millions, nine hundreds, 
and five thousands. / 

Eighty-eight millions, seven hundred and seve'nty^even 
thousands, and nine. 

Nine hundred and ninety-nine. 

7, 

Ninety-nine millions, eight thousands, and four. 

Five hundred and eighty-seven millions, six hundred 
and forty-nine thousands. 

Twenty-eight thousands, eight hundred and ninety, 
nine. ' 

Four hundred thousands, eight hundred and seven. 

One billion, fifly-nine millions, four thousand and eighty- 
seven. 

8. 

Seven hundred millions, ninety-nine thousands, and 
seventy-nine. 

Fifly.five thousands, seven hundred and forty-four. 
Nine millions, eight hundred thousands, eight hundreds. 

• 7 
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Bgkl IhowMMJi, eight h i m d w J g . 
Seyen billions, and Mtentecttb 

9. 

Sighty.flnif thousandli, and nineteen. 
Nine millionsy fifty-four thousands, seven hundreds. 
Seven hundred and sixty-eight thousands, eight hun- 
dreds and four. 

Four billions, twenty millions, ten thousands and fifty. 
Sixty millions, two hundred thousands. 
Eleven hundred and forty-two. 

10. 

Forty thousands, and twelve. 

Niae bilUona, eight thousands. 

Sixty millions, seven hundred thousands, and ten. 

Nine billions, ninety millions, eighty thousand^, and 
seventy-eight. 
\ Sixty-five millions, and four hundreds. 

One billion, and four. 

11. 

Nine hundred thousands. 

Four millioBs, fifty -five thousands, and eighty. 

Three hundred and sixty-four thousands, seven hun- 
dred and thirty^ight. 

Forty millions, four hundred and four. 

Six hundred and thirty thousands. 

19. 
Ten millions, four hundreds. • 

Seventy-six thousands, three hundred and twenty-one. 
Eight millions, forty -two thousands, six hundred and 
seventy-three. 

One thousand, four hundred. 

Sixty-lour thousands, three hundred and twenty. 

One billion, aod seventy-three. 

Note to teachebs. If any teacher prefers the etmi- 
mon mode of classification and arrangement, the other 
Simple Rules can be introduced here before commeneing 
Decimal Addition. They will be found at pp« 83, 94, 
124 and 154. 
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DECIMAL ADDTHQN. 

» . 

RUI.B FOR A9BIN6 DBCIIIALS. 

Flau fi^es of the same order under each oiket. Add each 
eokmn^ aa %n simple JtddUion, and in the answer place a separor 
kix h^ween the orders of units and tenths^ 

Example. 

What is the sum of 234,40et 4,6490 ? 13,234 ? 2,2? 
3650,4002? 999,4699? 

Placing units of the same order under each other, they 
stand thus ? 

234,406 
4,6490 

13,234 
2,2 
3650,4002 
999,4699 



4904,3591 

Let the pupils proceed as in Simple Addition, calling 
the names of each order, thus :-— 

9 tens of thousandths added to 2, are 11 tens of thou- 
sandths ; which is 1 ten of thousandths^ to he written un- 
der that order ; and one of the order of OumsandihSf to he 
carried to that order. 

1 thousandth carried to 9, is 10,, and 4 are 14, and 9 
are 23, and 6 are 29lhousandths ; which is 9 thousandAg^ 
to be written under that order, and 2 kundredthty to be 
carried to the next order. 

Thus through the other orders, observing to place a 
separatrix bettpeen the orders of units and tenths. 

Arrange the following mixed deciduals according to 
their orders, and then add them. 

306,42001. 20,3391. 3246,42. S9»4695. 634,001. 
84,6302. 



Wb«t i« di« mis finr DMimia Addiibn ? 



7S A M T HMTI C* 8^bOm FART* 

99,987. 65482,(0564. 64,65. 596,32. 87632,. 
51739. 36,50. 61639,2154. 

63,204. 6359,42591. 86^,39. 86423,2915. 68^^41. 

(4) 
63,9876. 59482,1103. 95,02. 876,3254. 8634,251. 

3426,549. 



ExKRciSES roR Older Pupils. 

Let the pupil write and add the following eums in Decimals, re. 
mtmheri ng to place units of the eame order under each 9ther, 

I • "1. 

Four unite, six tenths, four hundredths, five thousandths. 
Two tens, four units, six hundredths. 
Three tens, two units, two hundredths, seven thousandths. 
Six units, five tenths, seven hundredths, four thousandths, three 
tenths of thousandths. 
One unit, three tenths. 

2. 

Forty-two units ; sixteen tkoueandike. 
Five units ; sixty-three hundredthe of thouoandths. 
Seventy-four units ; seven thousand five hundred and fifty-three 
tenths of thousandths. 

Two units ; five hundred and sixty tenths of thousandths, 

3. 

Two hundred and forty.three units ) two hundred and forty-three 
thousandths. 

Seventeen units, nine hundred and seventy-three tenths of thou- 
sand$. 

Fifty units; six thousand seven hundred and forty-three hun^ 
dredths of thousandths, 

YvremaXsi eighxthousandths^ 

One thousand units ; one thousand tenths of thousandths. 

4. 

One thousand and one units ; one thousand and one hundredths 
of thousandths, 

Ki&e hundred and ninety-mne units ; nine thousand nine hundred 
and thirty hundredths of thousandths. 

Four units ; thirty tenths of thousandths. 

Five units ; fifty-five thousand and forty-three miUionths, 

5. 
Sixteen units ; seven hundred and sixty.faur thousandthtm 



Two nniti; foity.five hvndndtks tfikom$anM9, 

Fifty units ; forty.two millionths, 

SaTen unita; Kune hundred and iua8tT.aiffkt $mik9 ^ il»yi^ 
sandths. ^ 

. Six units ; five hundred and forty.nine mUlufnths* 

'6. 
Four thousand unita ; four thousand ienth» af I himtunitht, 
Forty.one units ; four thousand, four hundred and nine knndr$4tk9 
of tKausandtha, 

Seven units ; 'eigfaty-seven tenih$ of thousanihi. 

Four hundred and forty-one units ; ninety-iuiie kfmdfo4$k9* 

Four units ; four hundredth* of thotuandthi* 

.7. 

Seventeen units ; nine thousand eight hundred and tixty kun- 
dredtha of thousandths* 
Nine units ; sixteen tenths of thousandths. 
Four units ; fifiy-five hundredths. 
Sixty-three units ; ninety-nine miUionths, 
One unit ; seventy.four thousandths. 

Five hundred and forty-four units ; eight thousand seven hundred 
and fifty.five milUonihs, 
Ninety.nine units ; four hundred hundredths of thousandths. 
Six units ; eight hundred and eighty.eight thousandth^ 
Eight thousand units; seventy.four tenths qf thousandths. 
Six units ; eighty-eight hundredths, 

9. 

Seventeen units ; forty thousandths. 
Five units ; ninety.three millionths. 
Forty-four units; eighty-seven Aun<?«rf*^. 
Six units ; nine hundred and ninety-nine thousandths. 
Four hundred. and twelve units; seventy.five tenths of tkou. 
sandths. 

10. 

Seventy-eight units;, four thousand and ^ve tenths of thou- 
sandths. 
Two units ; Ave hundred hundredths of thoiuandths. 
Seven units ; eighty-nine millionths. 

Five hundred and seventy-two units ; seventy-six thonsand, eight 
hundred and sixty-four hundredths of thousandths. ' - * 

. Nine thousand and fifty units ; nine thousand and fifty millionths. 

11. 

Five hundred and eighty-seven units ; twenty-nine hundred tenths 
of thousandths. 

Forty units ; five hundred and sixteen miWonths. 

Eight units ; four hundred and ninety-six thounand milHmahs. 

7* . 
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Five hundred and fortf^wo miitt ; two thonsand ktmindtki •f 
ihauMutdthi, 

Seyenftaeii imitB; niiw thousand nine, hundred kundredthi ofikou' 
•andtkt, 

12. 

Siztjr-five nnitfl ; sixty-fii^o hundredtJu ofthoutandtht. 
One hundred and eighty unite, one hundred' and eighty tenthi of 
ihouBondtht, 
Twenty-four unite ; twenty.four mtUiont^. 
Sixteen units ; sixteen hundredihti 
Five units ; fiye tkou9andths. 
Fifty units ; fifty hundredths of thotuandthi, 

13. 

One hundred and seventy-six units ; one hundred ahd seventy^ix 
hundredths of thousandths. 

Four units ; two thousand four hundred and seventy-five tenths of 
thousandths, 

Eighty.four units; seven hundred and sixty.three miUumths. 

Two hundred units; two thousand and forty teniht of Ihau- 
sandtht. 

Seventeen units ; four thousand and four mUHonths, 

14. 

Seventy.four units ; nine hundred and eighty miUionths* 
Four units ; four hundredths of thousandths, 
Eighty.one units ; nine thousand four hundred hundredths of thou- 
sandths. 

One unit ; ninety thousand and one tniUionths. 
Eleven units ; one hundred tenths ofthoutandtht. 

15. 

Seventy units ; seventy thousandths. 

Five units ; four hundred and forty hundredths of thousandths. 

Four hundred units ; seven thousand and forty-three millionihs. 

Nineteen units ; eighty thousand and nine millionths. 

Six units ; one hundred and one hundredths of thousandths. 

16. 

Nine tenths, four hundredths, three tenths of thousandths. 
Five tens, sixteen thousandths, four millionths. 
Forty units, one hundredth, ten tenths of thousandths. 
Seven units, five tenths of thousandths, three miUionths, 
Six units, four tentiis, two hundredths. 

17. 

Two tens, two units, nine tenths of thousandths. 

One unit, four tenths, two hundredths, seven millionths. 

Eight tens, two hundredths, six hundredths of thousandths. 

Four hundredths, fourteen miUionths, 

Six unitSt forty thousand hundredths of thousandths. 



Fiftsroiuie nnita ; fifty-niae thcmsand MsStontftf. ' 

18. 

Eigfhteen units ; four hundred and sixty.three ikouaandiki. 
Nine units ; eight hundred and forty.three milUanths, ' 
Twenty.two units ; eleven taousand and one hundredths of thou- 
sandthe. 
Nine units ; ninety.nine hundredths of thoutandtho, 
Eighty-eight units ; nine mUlionthe. 
Four units ; eight hundred and eighty-eight thou$andth9- 



METHOD OF PBpVINO ADDITI0I7. 

1. Commence at the top instead of the bottom of the 
several columns, and if the same answer is obtained, it 
may be considered as right. 

2. Draw a line and cut off the upper figure of all the 
orders. Add the remainder which is not cut off. Then 
add the sum of this remainder to the figures cut off, and 
if the answer is the same as the^ first answer, it may be 
considered as right. 



COMPOUND ADDITION. 

In order to understand the following sums, the pupil 
must commit to memory the tables inserted in the com- 
mencement of the book. 

Sums for Mental Exercise. 

If a man has 2 lbs. 10 oz. of beef, and buys 6 lbs. 8 
oz. more, how much has he in the whole ? First add the 
ounces. In 18 oz« how many pounds, and how many 
ounces over ? Set down the ounces that are over, and 
add the pound to the other poui^ds, and what is %he an* 
swer ? 

A boy hds 3 yards 2 quarters of cloth, and buys 2 yards 
and 3 quarters more, how much has he in the whole ? 

One man buys 3 bushels and 2 pecks of grain, another 
buys 2 bushels and 3 pecks, how much do both together 
buy? ^ 



^ I 
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If you bare 1 quart and I pinlof milky and buj 9 quarts 
and 1 pint more, how much will you have t 

One rope is 3 feet, 7 inches long ; another is 4 feet, 6 
inches ; how many feet are there in both together ? 

If 2 weeks 4 days be added to 1 week 5 da3rs, how 
many toeeks will there be in all ? 

If 6 pounds 9 oz. be added to 5 pounds 8 oz. how ma- 
ny poundi will there be in all ? 

If 3 bushels 2 pecks be added to 4 bushels 3 pecks, 
how many bushels will, there be ? 

If 7 yards 2 quarters be added to 8 yards 3 quarters, 
how many yards will there be ? 



BULE FOR COMP017ND ADDITION. 

Place units of the same order intJie same column. Find 
the sum of each order. Find how many units of the next 
higher order are contained in the sum, and carry them to that 
order. Set the remainder under the order added, 

BXAHPLE. 

£• s* d, , 

6„6„H 

^ » 9 » S 

9 j» y >, 5 



19„5„10 

Let the pupil add thus : 5 pence added to 9 are 14, and 
8 are 22 pence. This sum contains 1 of the order of shil. 
lings, to be carried to that order, and 10 to be written un- 
der the order 'added. One shilling carrifsd to 9 makes 
10, and 9 are 19, and 6 are 25 shillings. This i^m con- 
tains 1 of the order of pounds, to be carried to that order, 
and 5 of the order of shillings, to be written under that or- 
der. I pound carried to 9 makes 10, and 4 are 14, and 
5 are 19 pounds, which are written uiider that order. 

Accustom the pupils to add in this manner ; also require ' 
them to separate their orders in Compound Addition by 
double commas, as m the above sum. 

What is the rule for compound addition ? Add the sonii in the manner 
given above. 
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Add the following soniB : 

* 

STEBUNO XONBY. 

jS. B* d* i£. #• d. 

14 „ 9„ 9 13„10„2 

16 „ 6„ 5 10„17„8 

18 „ 12 „ 11 8„ 8„7 



Ans. 49 ,, 19 ,, 1 32 „ 16 „ 

TBOY. WEIGHT. 



. lbs. m. pwt. 
4» 4„18 
8„ 8„19 
6 „ 9 „ 14 


ox, pwt. gr, 

10„16„ 8 

8 „ 17 „ 21 

6„ 8 ,,28 

• 


Ans. 19 „ 11 „ 9 


26 „ 3 „ 4 



• Those pupils who have not practised the rule of simple 
division, may omit the following exercise and begin at 
Addition of Vulgar Fractions. 



EXERCISES FOR OLDER PUPILS. 

AYOIBDUFOISB WEIOBT* 

cf0t. xfr* lb, lb, ox. dr, 

2„8„27 24 „ 13 „ 14 

1 „ I „ 17 17 „ 12 „ 11 

4 „ 2 „ 26 26 ,, 12 „ 15 

6 „ 1 „ 13 16 „ 8 „ 7 



AFOTHECABIES HEIGHT. 



9 „ 1 „ " 


10 „ 7 „ 2 


8 „ 2 „ 9 


6 „ 3 „ 


6 „ 1 „ 14 


7 „ 6 „ 1 


4 „ „ 16 


9 „ 5 „ 2 



CLOTH xiAMima. 

yd. qr. mu E. E. qr. na. 

71 „ 3 „ 8 44 „ 3 „ 9 

13 „ 2 „ 1 49 „ 4 „ 3 

16 „ „ X 06 „ a „ 3 

42 „ 3 „ 3 84 „ 4 „ 1 



DSY MEASURE. 

ph. qu. pt, hu. pk» qu* 

1 „ 7 „ 1 17 „ 2 „ 5 

2 „ 6 „ 84 „ 2 „ 7 

1 „ 5 „ 13 „ 3 „ 6 

2 „ 4 „ 1 16 „ 8 „ 4 



WINE MEASURE. 



gal* qL pi* hhd* gal* qU 

39 „ 3 „ 1 42 „ 61 „ 3 

1T„2„1 27„39„2 

24„8„0 9„.14„0 

19 „ „ 16 „ 24 „ 1 



• LOna TOASVOM. 



yds. fi, in. m. fut. fo. 

4„2„il 
8 », 1 » 8^ 

6„a„io 



46 


99 


4 


» 


16 


58 


9> 


5 


» 


23 


9 


99 


6 


» 


84 


17 


99 


4 


9> 


18 



LAND, OR SQUARE MEASURE. 

acres^ roods* rods. 9q*jU sq.in, 

478 „ 3 „ 31 13 „ 142 

816 „ 2 „ 17 16 „ 26 

49 „ 1 „ 27 3 „ 66 

63 „ 3 „ 34 14 „ 84 



84 



KUD WUfimK. 


ton. ft. 




eordt. ft. 


41 „ 43 


• 


3 „ 122 


12 „ 43 




4 „ 114 


4»„ 6 




7., 83 


4„27 




10 „ 127 




TIMS. 


y. m. w. 




h. mm. aee. 


67 „ 11 „ 8 


- 


23 „ 54 „ 82 


8„ 9„2 




12 „ 40 „ 24 


2«„ 8„2 




14 „ 00 „ 17 


40 „ 10 „ 2 




8 „ la „ 18 


jCISCVLAS 


• 

KOTION* 


'• 6 




o / </ 


3 „ 29 „ 17 




29 „ 69 ,» 59 


1„ 6»10 




00 „ 40 „ 10 


4 „ 18 „ 17 




4 „ 10 „ 49 


6 „ 14 „ 18 




11 „ 6„10 



ADDITION OF VULGAR FRACTIONS. 

Sums for Menkd Exercise, 

If one hoy has oae half an orange, and another three 
halves, and another four halves, how many halves are 
there in all ? 

If one third of a dollar, five thirds, and six thirds, be ad- 
ded together, ho«r many are there in all ? 

One man owns four twentieths of a builditig, another 
BIX twentieths, and another eight twentieths, bsw many 
twentieths do all own ? 

Seven thirtietbs^ nme thirtieths, and six thirtieths, are 
hi^wmany?. 
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Eisfat twenty-fifthsy four twenty-fifths, and Mvea twen- 
ty«fifuiy are how many 1 



WOhE VOB ADDnVO yiJX.OAX FBACnOHB, WHBN ALL HAYI 
THB SAME OB A COJOfON DBlfOlUNATOB. 

Add^he numerators^ and place their sum over the com* 
man denominaior. 

BXAMPLB. 

-^dd ^ VV A and tV. 

The sum of the numerators is 15, which being placed 
oTor the common denominator, gives the answer |}« 

Add the following sums, using the signs, thus : 

^^^ fr A and ^, Ans. ^ + ^ + ^ = ^. 

Add tV a an^ +*• ^^^ A A iV a^<* A- 

Add ^ -ff and A* ^^^ I'i f* 

When fractions having a different denominator, are ad- 
ded, it is necessary to perform a process which will be ex- 
plained hereafter. 

Those fractions which have the numerator larger than 
the denominator, are called improper fractions, thus: 

When we use the expression seven halves, we do not 
mean seven halves of one thing, because nothing has more 
than two halves. But if we have seven apples, and take a 
half from each one, we shall have seven halves ; and they 
are halves o( seven things, and must be written as above. 



SUBTRACTION. 

There are four kinds of Subtraction. 

The first is Simple Subtraotum, in which the minuend 
and subtrahend are whole numbers, and ten units of one 
order, make one unit of the next higher order. 

The second is Decimal Subtraction, in which the minu- 
end and subtrahend are Decimals. 

What ia the nde for adding vulgar fractioiM 7 What if meant by tlia 
anwaiiion mien hdtoet ? 



mmf9M mmnMfom. W 

The AM ti <%wi|wi»til ari^r^^ 
bers besides ten, make uiiito of a higher ordec 

The fourtk is Suiiractm of Vulgiur H'oetumSf in 'which 
the miiiueod and subtrab^od are vulgar firactioM^ 



SIMPLE BDBTRACnON. 

If 8 cents are taken from 12 cents, what will remain ? 

If 9 apples are taken from 14 apples^ how many will 
remain ? 

If 12 guineas are taken from 20 guineas, how many 
will remi^in ? 

If from 18 books, 12 be taken, how many will rwNUiiT 

XiOt the foUowieg ^i^amplea be illustrated by the com of 
theU. S, 

If $2, 5 d.. 6 cts. be taken from 93, 6 d. 7 cts., how mach 
will remain 1 Which is jthe subtrahend, and which Ihe 
minuend? 

Place $3, 6 d. 7 cts. on a table, side by aide, and lei the 
pupil take the amount of the subtrahend from them. 

Subtract $3, 4 d. 5 cts. from $6, 7 d. 7 cts. 

Subtract 3 d. 4 cts. 2 m. from 5 d. 6 cts. 8 ra. 

Subtract 8 d. 7 cts. '5 m. from .9 d. 9 cts. 9 m. 

Let the teadier place on the table the eoins, thus : 

93, 4 d. 6 cts. 

Under this, place for the sid>trahend, the following, so 
that the coins shall stand under odiers of thesaaie order.* 

$2, 2 d. 4 cts. 

What is the remainder, when the rakie ^xpreeaed by 
the subtrahend, is taken from the minuend ? 

Now if 10 cents be added to the 6 cents of the miff, 
uend, and 1 dime be added to the 2 dimea of the aabtra- 
hendyWiU there be any 4iff^«Bce in the answer? Let the 
pupil try it and ascertain. 

If 10 dimes be added to the 4 dimes of the minuend, 

* The popil mmt undentaiid that the subtrahend ahowe how maiqr of 
the aame Kmdfl of coin, are to be taken from the minuend. 



Whataietheibiirkiiida of subtraction? Pesdibe them. 

8 
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and 1 ddlar be added to the 3 dollars of the subtraheBd^ 
will there be any difference in the answer ? 

Let this process be continued until every member of 
the class fully understands it, and then let them commit 
to memory this principle. 

If on equal amount he added to the Minuend and the 
Sviirahend the Remainder is unaltered. 

Let the following coins be placed as minuend and sub- 
trahend. 



I 



d. cte. 
1 3 Minuend. 

4 5 Subtrahend. 



Which is the largest sum, taken as a whole, the minuend 
or subtrahend? 

If each order is taken separately, in which orders is the 
minuend the largest, and in which the smallest ? 

Can you take 5 cents from 3 cents ? 

If you add 10 cents to the 3 cents, you can subtracts 
from it, but what must be done to prevent the Remainder 
from being altered ? 

{ d. cts, m. 
From 4 3 2 4 
Subtract 14 5 6 

In which orders are the numbers of the subtrahend 
larger than those of the minuend ? 

Can 6 mills be taken from 4 mills t 

What can you do in this case ? 

If 10 mills be added to the 4 mills of the minuend, why 
must 1 cent be added to the 5 cents of the subtrahend ? 

From 6432, subtract 3256. 

Can 6 units be taken from 2 units ? 

What must be done in this case? 

" ■ ' ' ' ' I I I I.. p.. I H I I II .. I .1. II » 

What u the principle by which the proceM of lubtractioD ia per- 
fimned? 



•W^' 
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RiTLB FOB: SuCPLE SuBTBACTIOK. 

Write the subtrahend under the minuend, placing units of 
the same order under each other, and draw a line under. 
Subtract each order of the subtrahend, from the same order 
oj the minuend, and set the remainder under. If any order 
oj the subtrahend is greater than that of the minuend, add 
ten units to the minuend, and_ one unit to the next higher or- 
der of the subtrahend. Then proceed as before. 

Example. 

Subtract 4356 
From 2187 



2169 



Let the pupil subtract thus : 

Seven units cantiot be taken from 6 ^ therefore add 10 
to the minuend, which makes 16. 7 from 16 leaves 9. 
As 10 units have been added to the minuend, the same 
amount must be added to the subtrahend. 1 of the order 
of tens is the same amount as 10 units, we therefore add 
1 to 8 tens, making it 9 tens. We cannot subtract 9 tens 
from 5 tens, we therefore add 10 to the minuend, which 
makes 15. 9 tens from 15 leaves 6 tenB. As 10 tens 
have been added to the minuend, the same amount must 
be added to the subtrahend — 1 of the order of hundreds is 
the same amount as 10 tens ; we therefore add 1 to 1 
hundred, which makes 2 hundred. Tliis subtracted from 
3 hundred leaves 1 hundred. 

Thus through all the orders. 

Mode of Proof 

A sum in Subtraction is proved to be right, by adding 
the remainder to the subtrahend ; and if the sum is the 
same as the minuend, the answer may be considered as 
nght. 

Let the following sums be explained as above. 
Subtract 84695 from 66948 
653215 « 956432 



What is the rule for nmplfiiubtnictioii? What u s mode of pnx>f? 



SidMnct 000032 ISrom 867900 



a 


6291540 


<c 


6732418 


u 


354965 


u 


5360025 


a 


7985430 


ii 


989763 


u 


8542685 


u 


6542169 


c« 


5321543 


it 


7054324 


11 


1223345 


u 


8500642 


M 


154^68 


ii 


3895463 


a 


3543257 


u 


6385241 



«< 2006935 << 5000623 

The pupil should leani to suhtract by the use of the 
signSf thus : 

Subtract 5 from 7. Ans. 7 — 5= 2. 

Subtract 8 from 11. Ans. 11—8=3. 

Subtract the following ntimbers in the same way. 8 
from 17. 9 from 14. 6 from 20. 40 from 85. 800 
iVom 950. 1000 from 2744. 85 from 760. 95 from 700. 
440 from YBd. 



DECIMAL SUBTRACTION. 

If 2 tenths, 4 hundredths of a dollar, be taken from 4 
tenths, 6 hundredths, what will remain ? 

If 3 hundredths, 5 thousandths of a dollar, be taken 
from 5 hundredths, 7 thousandths, what will remain ? 

If 5 dimes, 6 mills, be taken from 7 dimes, 8 mills, how 
much will remain ? 

If 4 dimes, 5 cents, be taken from 7 dimes,. cents, 
how much will remain ? 

If 4 units, 6 tenths, be taken from 6 units, 8 tenths, 
bow much will reihain ? 

In simple subtraction, if the number in any order of the 
minuend, was smaller than the one to be subtracted, what 
didyou do t 

The same is to be done in Decimal Subtraction. 

Take 4 tenthsi 7 hundredths of a dollar, from 6 tenths^ 
5 hundredths* 

In which order is the number of the subtrahend thalar« 
geett 
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Can 7 hundredths be taken from 5 hundredths ? What 
must be done in this case ? 

Take 5 dimes, 6 cents, from 8 dimes, 9 cents. 

In which order is the number of the subtrahend the lar- 
gest ? 

Can 9 cents be taken from 6 cents ? What must you 
do in order to subtract ? 

Subtract 7 hundredths, 8 thousandths of a doHar, from 
8 hundredths, 7 thousandths. 

Can 8 thousandths be subtracted from 7 thousandths ? 
What must be done in this case ? 



Rule for Decimal Subtraction. 

Proceed hy the rtilef&r- common Suhlrcustion^ and in the 
answer place a separatrix between the orders of units and 
tenths. 

EXAHPLE. 

Subtract 2>56 from 24,329. Placing the subtrahend 
under the minuend, so that units of the same order stand 
in the same column. They stand thus : 

24,329 
2,56 



% 21,769 
Let the pupil learn to subtract in this manner : 
Nothing from 9 thousandths, and 9 remains to be set 
down. 6 hundredths cannot be taken from 2 hundredths ; 
we therefore add 10 to the minuend, which makes 12. 6 
taken from 12 leaves 6. As 10 was added to the minu- 
end, an equal quantity must be added to the subtrahend. 
1 of the order of tenths is the same as 10 hundredths, we 
therefore add 1 to the 5 tenths, making it 6 tenths. 6 
tenths cannot be taken from 3 tenths, we therefore add 
10 to the minuend, which makes 13. 6 taken from 13, 

5 : , 

'What is the rule for decimal subtraction ? Empby the method abore 
in adding other decimals. 

8* 
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I«av68 7. As 10 WM added to the minuend, an equal 
amount must be added to the subtrahend. 1 of the order 
of units is the same as 10 tenths, we therefore add 1 to the 
2 units, making it 3 units. 

Proceed thus through all the orders, remembering to 
place a separatriz between the orders of units and tenths. 
Let the following sums be arranged and subtracted in 
the Same way : 

Subtract 25,25 from 62,904 

« 700,4 «< 006,409 

«< 2,4693 « 354,268 

« 5,34689 « 40,62 

« 6,6543 " 23,3291 

" 432,54916 « 542,65329 

« 53,00300 « 646,01201 

« 832,2 « 9988,659 

'< 51,895 << 64,59432 

« 8,4156 " 400,21 

" 821,01018 « 4333,0068 

<< 659,09543 « 679,2941 



ExBSoisBs Fos Oldbb Pupils. 

1. 

Sttbtraet two tens, four unitB, throe tenths, five hundredths, and 
four thousandths ; from four tens, two tenths, five hundredths, and 
four thousandths. 

Subtract two tens, three units, six tenths, nine hundredths, and 
three thousandths ; from four tens, four units, three thousandths, 
and five tenths of thousandths. 

3. 

Subtract two units ; four thousand three hundred and seventy-ibur 
tenthi tffthowandtht ; from 

Twenty-three units; seven thousand fire hnndred Unthtoftkou- 
iondtkt. 

4. 

Sttbtratt niaetyjeight taiite, two thousand nins hnndrsd aod eif big^ 
seven isnl&f of tAoiMamltAf; from 

SevBB hundred and seventy-seven units, foar tkouMnd three han 
dred and twenty-six tetUfa of thoutandths. 
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5. 

Subtract seven units, six thousand five hundred and forty«three 
Untfuoftkousandiht; from 
Three hundred and sizty-nine units, forty-two kundredtht, 

6. 

Subtract serenty^even units, twenty.four tenthiof thowmnitht; 
from 

Two hundred and twenty-five units, seven thousand aiz hundred 
and fifty-four tenthi of thouiandths. 

7. 

Subtract twelve units, one miUionth ; from 
Thirty units, ten thousandths. 

8. 

Subtract one hundred units, eleven tenthi of thoutandiht ; from 
Three hundred units, one <eiit4. 

9. 

Subtract five hundred and fifty ndUUmilki ; from 
Ninety-five hundredths* 

10. 

Subtract ninety-eight units, fifty-four thousand tenths of Iftoii. 
s«iMft^;^from 

Eight hundred and eigbty-seven units, thirty^four thousand tenths 
qf thousandths. 

11. 

Subtract twenty units, seven thousand three hundred and twenty- 
one ten^ of thousandths ; from 

Thirty-nine units, eighty.four thousand, three hundred and tweiw 
ty-one hsmdredths of thousandths, 

12. 

Subttact forty units, twenty-five thousands, nine hundred and 
eighty-three htmdredths of thousandths ; from 

Eight hundred and forty-one units, six hundred and forty4hree 
tenths of ihausandths, 

13. 

Subtract eight units, forty-one tenths of thousandths ; from 
Seventy-seven units, forty-three thousand and eleven nuUiimths. 

14, 

Subtract eight units, one thousand and fourteen mXUionths; from 
Eight hundred units, twenty-one tenths of thousandths. 

15. 

Subtract four hundred units, sixty hundredths} from 
One thousand units, three tenths. 

16. 

Subtract fifteen hundred mHUonths ; from 
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Eighteen hiundredihi ofthouiondihi. 

17. 

Subtract eighty units, eighty ihoutandthi ; firom 
Eight hundred unite, and eighty mUlianths, 

18. 

Subtract two unite, eeventy.eiz thousand and eight mHUtrnthM; 
ffom 

Nine hundred and eighty^even unite, forty-four hundredths of 
^/owandths. 



COMPOUND SUBTRACTION. 

A man has 5 yds. 3 quarters of cloth, and cuts off 3 
yds. 1 qr. how much is left ? 

A man has 6 lbs. 3 oz. of beef^ and sells 4 lbs. 2 oz. 
how much is lofl ? 

If 4 bushels, 3 pecks, are taken from 8 bushels, 5 
pecks, how many remain ? 

A man has 12 bushels, 6 pecks of grain^ and sells 7 
bushels 5 pecks, how many will remain ? 

If 4 yards, 3 quarters, 2 nails, be taken from 6 yds. 4 
qrs. 3 nails, how many will remain ? 

If 4£ „ Ss. „ 4td, be subtracted from £6 „ St. bd. how 
many will remain ? 

If the same quantity be added to the minuend and sub- 
trahend, is the remainder altered ? 

Can you add a certain quantity to the minuend in one 
order, and* the sam^ quantity to the subtrahend in another 
order? Give an example. 

If you wtsh to subtract 1 yd. 3 quarters, from 5 yds. 3 
qrs. can yon subtract the 3 qrs. from the 2 qrs. ? 

What can you do to get the right answer ? 

If 4 shillings, 4 pence, be taken from 6 shillings 3 
pence, how many will remain ? 

In which order is the subtrahend larger than the minu- 
end ? Can 4 pence be taken from 3 pence ? What must 
you do in order to subtract ? 

From 10 lbs. 8 oz. subtract 9 lbs. 9 oz. 
' In which order is the subtrahend larger than the minu- 
end ? What must be done in this case ? 



From 7 feet 4 inehesy sabtract 5 feet 6 inches. 
In which order la the sabtrahend larger than tho minil* 
end 7 What must be done in thie case ? 
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Write the subtr<ihend under the minuend, placing units of 
the same order under each other. Subtract each order of 
the subtrahend, from the same order of the minuend, and 
set the,remainder under. If in any order the subtrahend is 
larger than the minuend, add as many units to the minuend 
as make one of the next higher order ; then add one unit to 
the next higher order of the subtrahend. 

EXAXFLB. 

Subtract 29£ 10». %d. from 36£ 159. Id. 
Placing them according to rule they stand thus : 

£t. s. d. 
86 „ 15 „ 7 

29 „ \9 „ o 



6 „ 15 „ 11 



Subtract thus: 8 shillings cannot be taken from 7; 
therefore add as many units of this order to 1, as are re- 
quired to make one unit of the next higher order; that is, 
12 (as 12 pence make one shilling). 12 added to 7 are 
19. Subtract 8 from 19, and 11 remain to be set down. 

As 12 pence have been added to the minuend, an equal 
quantity must be added to the subtrahend ; therefore car- 
ry 1 shilling to the 19, which makes 20. This cannot be 
subtracted from 15 ; therefore add to the 15 as many of 
this order, as are required to make one unit of the next 
higher order ; that is 20. This being added to 15 makes 
85. Subtract 20 from 35, and^5 remain to be set down; 
as 20 shillings have been added to the minuend, 1 pound 
must be carried to the subtrahend of the next higher or- , 
# , 

What if the rale ibr co m pound ■nbtraction? Peribnn the operation hy 
the method giY«n above. 
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der, which makes it 30; and this subtracted from 36, 
leaves 6 to be written under that order* 

Let the following sums be explained as above. 

STERcnro Money. 

£• s. d. 8. d, qrs. 

44 „ 10 „ 2 16 „ 8 „ 2 

38 „ U „ 8 10 „ 7 „ 3 

Troy Weight. 

Ih* oz. piDt, oz. ptei. gr. 

6 „ 11 „ 14 4 „ 19 „ 21 

2 „ 3 „ 16 2 „ 14 „ 23 

Avoirdupois Weight. 

c. gr» Ibm lb» oz» dr» 

7 „ 3 „ 13 8 „ 9 „ 12 
5 „ 1 „ 15 6 „ 12 „ 9 

Apothxoabies Wbiort. 

3 9 grs. 3 3 9 

4 „ 1 „ 17 10 „ 3 „ 1 
1 „ 2 » 18 7 „ 6 „ 1 

ClATH MeA8T7RE. 

yd. qr. na. E.E. qr. na. 

85 „ 1 „ 2 67 „ 3 „ 1 
19 „ 1 „ 3 21 „ 3 „ 2 

Dht Measure. 

bu. pJe. qt. pk. qt. pt. 

, 65 „ 1 „ 7 2 „ 3 „ 

14 „ 3 „ 4 1 „ 6 „ I 

Wine Meaavse. 

gal. qt. pt. hhd. gal. qt. 

21 „ 2 „ 13 „. „ 1 

14 „ 2 „ 1 10 „ 60 „ 8 



LoNo Measubb* 

yd. p. in. m. fur, po* 

4 „ 2 „ 11 41 „ 6 „ 22 

2 „ 2 „ 11 10 „ 6 „ 23 

Land ok Suijake Measube. 

A, roods, rods. A. r. pa. 

29 „ 1 „ 10 29 „ 2 „ 17 

24 „ 1 „ 25 17 „ 1 , 36 

Solid Measubb. 

tans. ft. cords, ft. 

116 „ 24 72 „ 114 

109 „ 39 41 „ 120 

Time. 

yrs. mo. we. h. ndn. sec. 

54 „ 11 „ 3 20 „ 41 „ 20 

43 „ 11 „ 3 17 „ 49 „ 19 

CiBCVLAB Motion. 

0/ o r ft 

9 ,, 23 „ 45 29 „ 34 „ 54 

3 „ 7 „ 40 19 „ 40 „ 36> 



SUBTRACTION OF VULGAR FRACHONS. 

If a boy has 6 ninths of an apple, and gives away 4 
ninths, how much remains ? 

If he has 8 ninths, and gives away 5 ninths, what re- 
mains ? 

If he has 7 twelfths, and gives away 4 twelfths, what 
remains ? 

In doing these sums let the pupil tell first which is the 
minuend and which the subtrahend. 

A man has 9 twentieths of a dollar and loses 5 twenti- 
eths, how much remains ? 

If he has 11 twentieths and loses 7 twentieths, what re- 
mains? 



Aumnno* uoohu farti 



If ha has 8 8izteantii% and loaaa 5 aixteantha, wbat re* 
mainfl? 
Subtract ^ from A- Subtract ^ from ^. 



Rule fob SuBTHAcrmo Vuloab Fsacoions. 

Subhuct the numerator ofihe suHrahendyfram the nume^ 
raior ofihe minuend^ and place the remainder over the cma- 
mon denominator. 

Let the pupil, in doing the sums, use the eignt in this 
way. 
Subtract f of a dollar from f . 
Ana. f — f = f 
Subtract ^ from ^. Subtract fj^ from f }• 

" H " «• " » " »• 

A man owns f of a pasture, and sells j, how much re- 
mains his own ? 

A boy has |^ of a guinea, and gives away ^, how 
much has he lefi ? 

^ from If, are how many ? ^f from |^ are how 
ma^y? 

}f from Jf are how many t -^ from if ? A from |f ? 



MULTIPLICATION. 

MuUiplicathn is repeating a number, as often as there 
are units in another number. 

The number to be repeated is called the mukipUeand, 

The figure expressing the number of times the multipli* 
cand is to be repeated, is called the multiplier. 

The answer is called the product, because it is the sum 
produced by multiplication. 

The multiplier and multiplicand are called thefactorSf 
from the Latin word factum, (madcy) because they are the 
numbers by which the product is made. 

Whatif the role fiur lubtnctiog YulgfirFractiona 7 
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There are four processes of multiplication. 

The first is Smple MttUiplicationf where the factors are 
whole Dumhers, and ten units of one order make one unit 
of the next higher order. 

The second is Decimdl MMplicaiionf where me, or 
both the factors are decimals. 

The third is Compound MtiUiplicationy where the multi. 
plicand consists of orders, in which other numbers be- 
sides t0ft, make units 'of a higher order. 

The fourth is the multiplication of vulgar fradionty 
where one> or both the factors, are vulgar fractions. 



SIMPLE MULTIPLICATION. 

A boy gives 8 apples to each of 7 companions, how 
many does he give to them all 1 

A man travels 7 miles an hour, how far will he travel in 
9hours? 

If one pound of raisins cost 11 cents, how much will 
6 pounds cost ? 

One boy has 7 cents, and another twelve times as many, 
how many has the last? 

At six cents apiece, how much will 9 lemons cost ? 

At 12 cents a dozen, how much will 8 dozen marbles 
cost? . 

One pound of sugar costs 6 cents, how much will 5 
pounds cost ? 8 pounds ? 11 pounds ? 12 pounds ? 

Multiplication has been defined as repeating^ or taking 
one number as ofien as there are units in another num- 
ber. Let this process be illustrated by the coins ; thus, 

9 d» cts» 
2 « 4 " 3 

Let the multiplier be 2. 

Now the pupil is to take 3 cents, as often as there are 
units in 2, and give the answer. Then he is to take 4 
. dimes as often as there are units in 2, and then 2 dollars 
in like manner. 



DetKribe the fyta diffeieiit kindi of moltipUcatioii. 

9 



•8 ARiTKmno. nooxD yast. 

Let the following sum be done by tbe eoins. 

• d. cts. 
2 M 4 M 4 

Multiplied by 8 

When the pupil has taken 4 cents three times, he will 
haye 12 cents. Let a dime be substituted for ten of these 
cents, to be carried to the next product, and there remain 
two cents, to be placed in the order of cents. Then let 4 
dimes be taken 8 times, which make 12, and the one dime 
of the other product is added, making 13 dimes. Let a 
dollar be substituted for ten of tbe dimes, and* carried to 
the next product, and three dimes will remain to be placed 
in the order of dimes. Two dollars tiedceh three times, 
will make 6 dollars, and adding tbe one dollar of the other 
product, the amount is 7 dollars, to be placed in the order 
of dollars. 

The pupil should practice in this way until the principle 
is fully unc'erstood. 



RULB FOB MTLTIPLTINO, WHBN THB KULTIFLICAND HAS 
SBVBBAL OBDKBS, AlVD THB mTLTIPUBR POBS MOT EXCBED 
TWELVX* 

Place the tnuUipUer below the mult^licand. Beginning 
at the righty muUiply each order of the mukiplicandy by the 
multiplier. Place Ae units of the producty under the order 
multiplied^ and carry the tens to the next product. Write 
(he whole of the last product. 

Let the pupils at first be exercised thus : — 

Example. 

8 

1992 

Eight times 9 units are 72 units ; which is 2 umts to 
be written under that order, and 7 tens to be c^ried to 



Whatii the rate fer Simple MultipUoatioo, whoi th» multiplieff doei 
ootaoeedlS? 
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the next product. Eight times 4 tens, are 32 teas, and 
the 7 tens carried, make 39 tens, which is 9 of the ordet 
of tens, to be written under that order, and 3 hundreds td 
be carried to the next product. Eight times 2 hundreds, 
are 16 hundreds, and the 3 hundreds carried, make 19 
hundreds, which are written down. 





SXAKFLES. 


» 




Multiply 348 by 


4. 


Multiply 


2469 by 6. 


« 728 " 


5. 




tt 


6923 " 7. 


« 4693 «• 


6. 




it 


4598 ^' 8. 


" 2914 " 


7. 




tt 


12468 '« 9. 


« 3403 « 


8. 




it 


42469 «* 10* 


« 6798 " 


9. 




it 


63273 " 6. 


c* 5124 « 


10. 




ti 


65492 «< 8. 


8763 « 


11. 


• 







When the multiplier consists of several arden^ another 
method is adopted. For example. 
Multiply 324 by 67. 

The 324 is iirst to be multiplied by the T units, accord- 
ing to the former rule, and the figures stand thus, 

324 
67 



2268 
The 324 is now to be multiplied by the 6 $ what is tha 
number represented by the 6 ? Ans. 60 or 6 tens. 

If 4 is multiplied by 6 tens, the answer 'is 24 tens, or 
240. The 4 is to be written in the order of tens, under 
the 6, [The cipher is omitted because, by setting it under 
the 4, we can know what order it is without a cipher,! and 
the 2 (which is 200) is to be carried to the next product. 
See below. 

324 
67 



2268 
1944 



21708 Ans. 



In the sum above, of what order is each of the figurea ? What » lb* 
product of 4 unite multiplied by 6 tens? Why is the cipher omitted 7 
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The 2 lenSy or (20), are neit multiplied by the 6 tens, 
(or 60) and the answer is 12 hundreds^ (1200) and the 2 
hundreds to be earned to it, make 1400. The 4 is writ* 
ten in that order, and the 1 carried to the next prcnluct* 
Next the 3 hundreds are multiplied by the 6 tens, and the 
answer is 18 thousands, (18000) and the 1 to be carried 
to it, make 19 thousands, which are placed in their orders* 
Then the two products are added together, and the an- 
swer is obtained. 

Let the pupil answer the following questions on the 
above sum. 

What number does the 6 of the multiplier, represent ? 
What number does the 2 represent ? If they are multi- 
plied together, as if they were unUs^ what is the product 1 
How many ciphers must be added, to express the true 
Talue of 2 tens, multiplied by 6 tens ? How many figures 
are at the righi hand of both the factors, 2 tens and 6 tens? 
Is the number of ciphers added, the same as the number 
o( figures at the right hand of both the factors ? 

What is the answer if the 3 hundreds be multiplied by 
6 tens, as if dtey were vnits t How man j ciphers must 
be added, to make the product express the true value ? 
Does the number of ciphers added, correspond to the 
number of figures, at the rigJu of both factors t • 

By answering the above questions, the pupil will un- 
derstand the fofiowing principle. 

Figures qf any order may be multiplied together like unitSf 
and me true value is founds hy annexing as many cvphers as 
there are figures ai the right of ioth the factors. 

Let the following questions be answered. 

Multiplicand 869 
Multiplier 237 

What number is represented by ? by 3 ? 

If the 6 is multiplied by the 3, what is the answer, if the 
factors are considered a& units ? What is the true answer ? 

If the 8 is multiplied by 3, what is the answer if they 
are considered as units ? what is the true answer ? 

What number is represented by 2 ? by 8 ? If the 2 is 

What la the product of 2 teos multiplied by 6 tens, and how is it set 
down ? How can the true value of any oiden that aie multiplied together 
be found i Give examptoa. 
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multiplied by 8, what is the takswer if they are conaideied 
as units ? What Is the true answer ? 

Let the pupil now learn to multiply the above sum, and 
place the figures in the orders to which they belong; 
thus, 

869 Multiplicand. 

237 Multiplier. 

6083 
2607 
1738 



ft05952 Answer. 

The multiplicand is ^rst multiplied by the 7 of the mul- 
tiplier, and the product is 6083. 

Then the 3 tens (or 30) are multiplied into the 9 units, 
and the answer is 270 ; which is 7 tens to be set in the 
order of tens, and 2 hundreds to be carried to the next 
product.* Then the 6 tens (or 60^ are multiplied by 8 
tens, and the product is 1800, and tne 2 that were to be 
canried make 2000 ; which is 2 of the order of thousands 
to be carried to the next product, and Oto be set in the or« 
der of hundreds. Then the 8 hundreds are multiplied by. 
3 tens, and the answer is 24000, and the 2 to be earned 
make 26000 ; which is 6 to be set in the order of thou, 
sands, and 2 in the order of tens of thousands. 

Next take the 2 hundred as multiplier, and multiply 9 
units by it, and the answer is 1800 ; which is 8 to be set 
in the order of hundreds, and 1 to be carried to the next 
produj^t. 

Pr<^eed thus, till all the orders have been multiplied by 
the S( hundred. Then add the several products and the 
answer is obtained. 

* The cipher is omitted becanse, as the figure li^et ua0erthe8,weotti 
tell U/ what order it belongs without the cipoei. 

What is the product of 9 units multiplied by 3 tens, in the above sum t 
In writing it why is the cipher omitted 1 What is the product of 6 tens muk 
tipiied by 3 tens, and how is it to be written ? What is the productof th» 
other orden,aiia how are they written 1 « 
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RULC FOR SiMFLE MvLTtFLlCATION, WHEN TttE KVL- 
HFLDSB has 8BVSRAL ORDES8. 

Place the multiplier hehw ike muUipUcand^ so that units 
of the same order may stand in the same column. Multiply 
hf each order of the multiplier. Write the units of each 
product^ in the order to which they belong ^ and carry the 
tens to the next product. Add the products of the several 
orders, and the sum is the answer. 



Example. 

82a 

234 



826.'* 



3304 

2478 
1652 

193284 

Multiply by the 4 units according to the other rule* 
Then multiply each order of the multiplicand by the 3 
tens (or 30) thus : (5 units multiplied by 3 tens are 18 tens, 
which is 8 tens to be written in that order, and 1 of the 
order of hundreds to be carried to the next product* 2 
tens^ (or 20) multiplied by 3 tens (or 30) are 600, and 
the 100 carried, makes 700, which is 7 to be written in 
the order of hundreds! 8 hundreds multiplied by 3 tens, 
for 30) is 24000 ; which is 4, to be written in the order of 
thousands, and 2 tens of thousands to be set in that order. 
Lastly, multiply each order of the multiplicand by the 2 
hundreds. 6 units multiplied by 2 hundreds, are 12 hun- 
dreds, which is 2 hundred to be written in that order, and 
1 thousand to be carried to the next product. 2 tens (or 
20) multiplied by 2 hundreds, are 4000, and the 1000 car- 
ried makes 5000, which is 5 to be placed in the order of 
diousands. 8 hundreds multiplied by 2 hundreds, are 
160,000, ^hich is 6 tens of thousands, to be written in that 
order, and 1 hundred of thousands, to be written in the 

order of hundreds of thousands. 

- - - - — ., 

What is the role fiur Simple HultipUeation, when the multiplier hat 
■everal orders ? 
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Add all the orders of the products, by the rule of com- 
mon addition, and the sum is the answer. 

EXAHFLES. 

Multiply 256 by 26 Multiply 4567 by 234 

« 3639 " 329 <' 4654 •< 496 

« 4638 « 462 .« 6789 " 596 

** 5943 « 567 « 5432 " 281 

" 2345 « 234 «• 4568 " 362 

« 7892 "456 " 8382 « 945 

If five stands alone (5) of what order is it? If a ci- 
pher is affixed, of what order is it ? How much larger is 
the sum, than it was before ? By what number was it 
multiplied when the cipher was added ? 

If two ciphers are added to the 5, in what order will it 
stand ? How much larger is the sum than it was before ? 
By what number was it multiplied when the ciphers were 
added ? 

If three ciphers are added to 5, in what order will it 
stand ? flow much larger is the sum than it was before? 
By what number was it multiplied when the ciphers were 
added ? 

If you wish to multiply 5, by 10, what is the shortest 
way ? If you wish to multiply 5, by 100, what is the 
shortest way ? If you wish to multiply 5, by 1000, what 
is the shortest way ? 

If you wish to multiply 50, by 2, how would you doit ? 

Would it make any difference if you should multiply 
the 5 first, and then affix a cipher to the answer ? 

If you are to multiply 5000, by 2, can you begin by 
multiplying the 6 first t 

If you are to multiply 35000, by 2, can you multiply 
the 5 first, and then the d» and afterwards affix the three 
ciphers ? 

If you are to multiply 20 by 30, can it be done by mul- 
tiplying the 3 and 2 together, and then afiixing 2 ciphers 
to the product ? 

Multiply 2Q0 by 20 in the same way. 

In the above sum, whiit W» the piodocti of the Mveial orden, aod how 
an they written? 
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RVLX FOX MuLTIPIiTnrO WHSN THX FACT0S8 AJtB TER- 
XINATED BT CIPHXB8. 

MuUijiIy the significant figures together ^ and to their prO' 
duct annex as many ciphers as terminate both the factors* 

HoUj^AJl figuiM are called tignificatO^ except ciphen. 



Multiplj 


80 


by 


20 


400 


by 


60 




3000 




9 


96 


u 


30 


££ * 


200 




6 


4400 


u 


90 




2000 




40 










100 




100 








(" 


2400 




2000) 
4200) 








(" 


160 











When any number is made by multiplying two numbers 
together, it is called a composite number. 

Thus 12 is a composite number, because it is made by 
multiplying 3 and 4 together. 

Is 18 a composite number? What two numbers multi- 
plied together make 18 T 

Is 14 a composite number f Is 13 a composite num- 
ber ? Is 9 a composite number ? 

If 12 is multiplied by 8, what is the product? What 
are the factors which compose 6 ? 

If you multiply 12 by one of these numbers, and the 
product by the other, will the answer be the same as if 
you multiply 12 by 8 ? 

Let the pupil try and see* 

What are the numbers that compose 18 ? 

Multiply 123 by 18. Multiply it by one of the num- 
bers that compose 18, and the product by the other num- 
ber, and What is the result ? 



Rule fob nrLTiPi'TiNO, when the iktitltiplieb ex- 
ceeds 12, AND IS A' COMPOSITE NUMBEB. 

Resolve the multiplier into the factors which compose it, 
and multiply the multiplicand by one, and the product by the 
other. 



What k ^e rule for multiplying when both fiictora are terminated by 
ciphers ? What is a oomposite number? What is the rule for multiplying 
when the multiplier exceeds 12, and is a composite numb^ ? 
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Let the following sums be done by the above rule. 



Multiply 


33 


by 


20 


Multiply 


687 


by 16 


(( 


268 


ii 


49 


a 


6643 


" 24 


it 


329 


a 


64 


ii 


621 


« 27 


u 


426 


ii 


32 


ii 


72 


« 30 


« 


2345 


ii 


96 


ii 


793 


" 36 


(( 


7664 


ii 


64 






• 


ii 


6543 


ii 


40 









In multiplication it makes no difference in the product, 
which of the factors is used for multiplier or multiplicand; 
for 3 times 4, and 4 times 3^ give the same product, and 
thus with all other fhctors. It is in most cases most con- 
venient to place the largest number as multiplicand. 



DECIMAL MULTIPLICATION. 

In explaining decimal multiplication, it is needful to un- 
derstand the mode of multiplying and dividing by the «ep. 
arairvc* 

If we have 2,34 we can make it ten times greater, by 
moving the separatrix one order to the right, thus, 23,4. 
For 23 units, 4 tenths, is ten times as much as 2 units, 34 
hundredths. 

It is therefore multiplied by 10. 

We can multiply it by 100 by removing the separatrix 
entirely, thus, 234, for the 2 units and 34 hundredths, be- 
come 234 units, and are thus multiplied by 100. 

Whenever therefore we wish to multiply a mixed or 
pure decimal, by any number composed of 1 and ciphers, 
we can do it by moving the separatrix as many orders to 
the righ^f as there are ciphers in the muUiplier. 

Examples. 

Multiply 462,13946 by 100 

« 2,6396 " 1000 

" 4,68956 " 10000 

- « ■■■II . . ■ I ,11 I . I » i ■ 

How can decimals be multiplied by any number composed of 10 ci- 
phen. 
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• 



Maltiply 54,6320 by 10 

'« • 4,6930 " 1000 

«« ,3694 « 100 

" 4,6934 « 10000 

But if the decimal has not as vmhj figures at the right, 
as are needful in moving the separatrix, ciphers can be ad- 
ded thus. Multiply 2,5 by 1000. Then in order to mul- 
tiply by a cipher, it is necessary to move the separatrix 
as many orders to the right, as there are ciphers in the 
multiplier, 1000 ; in order to do this, two ciphers must be 
*added thus, 

2500, 

Here 2 unUs^ and 5 tenths^ are changed to 2 thtmsands 
and 5 hundreds j and of course are made 1000 times lar- 
ger, or multiplied by 1000. 

In the following examples, in order to multiply by mo* 
mng the separc^trix^ it is necessary to add ciphers to the 
right of the multiplicand. 

EZAHFUDS. 



Multiply 3,7 by 100 
« 2,36 " 1000 

« 2,5 *« 10000 

« 34,200 «• 100000 



Multiply 5,2 by 100 
« 36,3 «* 1000 

« 3,869 ** 10000 
« 6,6469 *« 100000 



Division also, can be performed on decimals, by the use 
of the separatrix. 

Whenever we divide a numbef, we make it as much 
smaller f as^ the divisor is greater than one. 

If we divide by 10, as 10 is ten times greater than one, 
we make the number 10 times smaller. 

If we divide by 100, we make the numbers 100 times 
smaller. 

If therefore we make a number 10 or 100 times smaller, 
we divide by 10 or 100. 

If we make it 1000 times smaller, we divide by 1000, 
&c. 



What is done if the decimal has not as many figures at the right as are 
required ? When we divide a number, ho% much smaller do we make it ? 
How can we divide a decimal by any number composed of 1 and ciphers 7 
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If theo we are to divide )323y4 by 10, we must mtJk,e it 
10 times smaller. This we can do by moving the sepa* 
ratrix one order to the left, thus, 82,34. If we are to di. 
vide by 100, we can do it by moving the separatrix two 
orders to the lefl, thus, 8,234. 

If we are to divide by 10,000, we can do it by moving 
the separatrix 4 orders to the left, thus, ,3284. 

Whenever therefore, we wish to divide a pure or mixed 
decimal, by a number composed of 1 and ciphers, we can 
do it by moving the separatrix as many orders to the lefty 

there are ciphers in tbe divisor. 





Examples. 




Divide 32,5 by 


10 


Divide 32,69 by 


10 


f^ - 342,6 " ' 


100 


ft 3269,1 " 


100 


" 469,3 « 


1000 


« 2396,4 « 


1000 


.« 46936,7 « 


10000 


« 12346,95 ** 


10000 


« 23469,8 « 


100000 


« J15463,96 " 


100000 



But if the decimal has not enough figures to enable the 
separatrix to be movedi according to the rule, ciphers 
must be prefixed. 

Thus if we wish to divide 3,2 by 100, we do it thus, 
,032. Here the 3 is changed from 3 unitSy to 3 hundredths^ 
and of course made 100 times less. 



Divide 2,4 by 



n 
ti 
u 
It 



32,4 « 
932,5 « 

21,6 " 
600,7 ¥ 
286,9 " 



100 

1000 

10000 

100000 

1000000 

10000000 



EXAHFLES. 

Divide 23,4 by 
" 246,4 " 
293,6 " 
546,0 « 



u 
u 



32,3 " 
100,4 « 
3694,9 " 



10000 

100000 

109000 

100000 

1000000 

10000000 

1000000 



542,8 << 100000000 

A decimal can also be multiplied, by expunging the se- 
paratrix. 

Thus 2,4' is multiplied by 10, by exponiging the separa- 
trix, thus, 24. 

■ ■ " ' ' I'll - ■' ■ I .11. ; 

What is done if the decimal has not figum enough? What effect it 
produced by ezpongiDg the aepantrizof a deeioud? 
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3,56 ifl multiplied by 100, by eipunging the separatrix, 
tbus, 256. 

In all these cages, the decimal is multiplied by a num- 
ber composed of 1, and as many ciphers as there are decU 
mals at the rtg^of theseparatrix which is expunged. 

If you expunge the separatrix of the following decimals, 
by what number are they multiplied? 

2,46. 3,295. 54,6823. 

54,63. 89,463^1. 5,6432. 

How can you multiply 8,1 by 10 1 What is it after 
this multiplication t 

How do you multiply 8,l2 by 100? What is it after 
this multiplication ? 

How do you multiply 9,567 by 1000 ? What is it after 
this multiplication ? 

If the separatrix is expunged from 2,52, by what is it 
multiplied ? 

If the separatrix is expunged from 2,56934, by what is 
it multiplied ? 

If the separatrix is removed from 5,943216, by what is 
it multiplied? 

If the separatrix is removed from 3,4621, by what is it 
multiplied? 

If the separatrix is removed from 3,5, by what is it 
multiplied? 

If a man supposes he owes 954,23, and finds he owes 
10 times as much, what is the sum he owes ? How do 
you perform the multiplication with the separatrix? 
What does the number become after being thus multi- 
plied ? 

Multiply in the above modfd 9244,635 by 10, by 100, 
and by 1000. What does the sum become, by each of 
these operations ? 

Divide 9244,635 by 10, by 100, and by 1000, with the 
separatrix. What does the sum become by each of these 
operations? 

Divide and multiply, with a separatrix, 82556,436, by 
10, by 100, and 1000. 

In this ease by what number ie the decimel multiplied ? 
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If before tnultiplyingf the mtdUplicand is made a certain 
liumber of times larger, the product is made (u much lar» 
ger. If the multiplicand is made too large, the product ia 
as much too large. 

For example ; 

If we wish to find how much twice 2,3 is, we can change 
it to whole -numbers, and multiply it by 2, and we know 
the answer is 10 times too large. For 23 is 10 times lar- 
ger than 2,3, and therefore when it is multiplied by 2, it* 
product is lO times too large. If then we make it 10 
times smaller, we shall have tho right answer. When- 
ever, therefore, we wish to multiply a decimal, we can 
change it to whole numbers, and multiply it by the rede 
for common multiplication. We then can make the pro- 
duct as much smaller, as we made the multiplicand larger, 
by changing it to whole numbers. 

Fdr instance, if we wish to multiply 3,6 by 3, we can 
expunge the separatrix, and the multiplicand becomes 10 
times too large. We then multiply it as in whole num- 
beni thus, 

36 
3 

108 

This product is also iO times too large, and we find the 
right answer, by placing a separatrix so as to divide it by 
10, thus making it ten times smaller. 

In like manner, if the mtiUipUer is increased a certain 
number of times, the product is. increased in the same prom 
portion* 

If we are to multiply 32 h^r 2,3, and should by expung- 
ing the separatrix, change the multiplier to whole num- 
bers, it would make the product 10 times too large, and to 
obtain the right answer we must divide the product by 10 
with a separatri|[, thus making it 10 times smaller* 

Multiply 2,5 by 4- 

Whftt is the effect on the product, if the multiplicand it made a certain 
number of times larger ? How is the right product to be obtained 7 What 
is the effect on the prodnet, if the mnltmCer is inereased a certam mnnbar 
oftimes? 

10 



no 



▲xmuisnc. nooHD fjokt. 



By what niiipber do you nraltiply, when you expunge 
the eeparatriz of the decimal ? 

What is the product of the multiplication after the se- 
paratriz is expunged? How much too large is this pro- 
duett 

How do you divide this product by the same number as 
you multiplied the decimal 1 

Explaitt each process as above t 



Multiply 



12,46 

16,23 
,846 

86,2 

26,86 

44,429 

03,1234 

Multiply 329 by 

426 " 

362 << 

4689 « 

4693 << 

82678 " 



M 
tt 
ii 
U 
i< 
it 



by 

ii 

ii 
ii 
a 
ii 
ii 



ii 
it 
a 
ii 
it 



5 

8 
9 
7 
5 
4 
.7 

2,4 

3,5 

39,5 

2,36 

5,462 

6,8246 



Multiply 



8,2 

52,23 

286,45 

123,678 

32,92 

64,64 

988,931 

Multiply 764 by 
2875 « 
30021 « 
8643 « 
2875 " 
7628 « 



by 



a 
ii 
ii 
ii 
a 
a 



ii 



ii 



ii 



ii 
ii 
« 
a 
ii 



6 

7 
8 
9 

« 12 
« 11 
" 9 

8,925 
72,63 
984,4 
6,529 
,462 
,3596 



Let the multiplier be 2, 4, and the multiplicand is 3,6. 
Changing the muUiplier to whole numbers, would make 
the product ten times too large. Should the muUipUeand 
be changed to whole numbers, the product would again 
be made ten times larger, so that it would be made lOO 
times too large. Therefore to bring the answer right, we 
must divide it by 100, thus making it 100 times smaller. 
This is done by the use of a separatrix. 3,6 and 2,4, 
when changed to whole numbers and multiplied together^ 
are 864. l%is is 100 times too large, and is brought right, 
by dividing it by 100, thus, 8,64. 



Rule roa bxplauiivo decimal iiuLTiPLicATioir. 
Change ike DecimdU to whole numbers by expunging the 

' — — ■ - - . ^ - - , _ _ _ 1 ■ — - 

How is the riglitpraidnct obtained? Wbatn the role for ei^p2am«fv<]>* 
pvooflM of dBdnuil mnltipUMition 7 
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separatrix. Multiply as in whole numhtrs. Dhide the an^ 
9toer by the product of the two numbers by which the factors 
were muUiplied^ in dinging the separatrix. 

4 

EXAKFLB. 

Multiply B,61 by 4,7. 

Change these to whole numbers, and they become 861 
and 47. (Here the multiplicand, in expunging the sepa- 
ratrix, is multiplied by 100, and the multiplier by 10.) 
Multiplying them together, they produce 40467. The 
product of the two numbers by which the factors were 
multiplied, (10 and 100), is 1000. Dividing 40467 by it, 
gives the answer 40,467.; 

Examples. 

Multiply 2,87 by 4,6, 

By what do you multiply each factor when you remove 
the separatrix ? What is the product of the two numbers 
by which you multiplied the factors? 

How do you divide by this product? 

Multiply 



u 

a 
a 
(t 
u 
u 



2,64 


by 


3,8 


362,68 


a 


48,72 


6895,40 


tt 


3,651 


334,02 


(C 


28,54 


2195,334 


it 


8,2 


3456,567 


tc 


,61 


937,8 


it 


,84 


1234,636 


ft 


86,4 


765,3 


u 


1,28 


89123,002 


. u 


,591 



The following common rule for decimal multiplication, 
includes all the others, and may be used after understand- 
ing the preceding. 



« It. 
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COXXOH BULB FOB PXCZKAL KVLTIPUCATIOir* 

MMxpty a$ tn vMU mmhersj and then point off m Ae 
product^ as many orders oj decimals^ as are found in hath 
ihefaetors. 



Multiply 3,69 

« 18,600 

« 224,7 

" 9,427 





EXAJIPLBS. 








by 


BJB 


Multiply 


12 


by 


4,6 


C( 


5,9 


a 


1,94 


«c 


,600 


il 


2,3 


it 


851,9 


tt 


6 


it 


8,4 


« 


,658 


tt 


,236 



COMPOUND MULTIPLICATION. 

If 4 grains, 3^ penny-weights, are repeated 3 times, 
what is the product t 

If B yards, 1 quarter, be repeated 3 times, what is the 
product? . ** 

If 5 feet, 2 inches, be repeated 4 times, what is the 
product ? 

If 2 hogsheads, 5 gallons, be repeated 5 times, what is 
the product ? 

If 4 drams, 2 ounces, be repeated 3 times, what is the 
product t 

What is 4 times 2 days, 7 hours ? 

What is 5 times 3 months, 4 days ? 



Rule for compound multipucatioii. 

Place the mvltiplier below the muUiplicand, Midtiplif 
each order separately y beginning with the lowest. In the 
product of each order, fi^d how many units there are of the 
next higher order. Carry these units to the next product, 
and set the remainder under the order multiplied* 

What ia thA common role? What u the. lolo lor oompoaQd moUiptica* 
tion? 



ooxpoimD MVLTXPUCATioir. lis 

1 « 9 « e 

4 



6 « 18 « 



Proceed thus :— -Four times six pence are 24 pence, 
which is 2 units of the next higher order, (or shillings,) 
to be carried to that order ; and as no pence remain, a ci- 
pher is to be placed in the order of pence ^ Four times 
9 shillings are 36 shillings, and the> 2 carried make 38 
shillings, which is 1 pound, to be carried to the next pro- 
duct, and 18 shillings to be written in the shilling order. 
Four times 1 pound is 4 pounds, and the 1 carried, makes 
5, which is to be written in the order of pounds. 

Let the pupil do the following sums, stating the process 
while doing it, as above. 

What cost 9 yards of cloth, and 5sl 6d. per yard ? 

What cost 5 cwt. of raisins, at £1 3. 3d. per cwt. ? 

What cost 4 gallons of wine, at 8s. 7d. per gallon ? 

What is the weight of 6 chests of tea, each weighing 8 
cwt. 2 qrs. 9 lbs. ? 

What is the weight of 7 hogsheads *of sugar, each 
weighing 9 cwt. 3 qrs. 12 lbs. ? 

flow much brandy in 9 casks, each containing 41 gals. 
3 qts. 1 pt. ? 

ANSWERS. 

yds. qr. na. yds. qr. na. 

1. Multiply 14 3 2 by n 163 2 2 

hhd. g, qt. pt. Mid., g. qt. pt. 

2. Multiply 21 15 2 1 by 12 254 61 2 

fe. m.fur. po. le. m. fur^po. 

3. Multiply 81 2 6 21 by 8 655 1 4 8 

a^ r. p» a. r. p. 

4. Multiply 41 2 11 by 18 748 38 

yr. m. w. d. yr. m. v. d. 

5. Multiply 20 5 8 6 by 14 286 11 2 

fir O / • // 8 ^ ' " 

6. Multiply l' 15 48 24 by 5 7 19 2 

10* 
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1. Ill 85 pieces of doth, each measaring 27| yds. how 
many yards ? Atu. 971 3^. 1 qr. 

2. ui 9 fields, each containing 14 kcres, 1 rood, aQd 25 
poles, how many acres ? Aim. 129 a. 2 rooAi^ 25 rodM, 

8* In 6 parcels of wood, each containing 5 cords and 
96 feet, how many cords ? Am. 34 corc2f, 6A.feeL 

4. A gentleman is possessed of 1| dozen of silver 
spoons, each weighing 2 oz. 15 pwt, 11 grs., 2 dozen of 
tea-spoons, each weighing 10 pwt. 14 grs., and 2 silver 
tankards, each 21 oz. 15 pwt. Pray what is the weight 
of the whole ? Am. 8 lb. 10 oz. 2 pwt. 6 grs. 



MULTIPLICATION OF VULGAR FRACTIONS. 

XULTIFLICATION WHIW ONLY THE HtTLTIPUCANP IS A 

FR^cnoK. 

A man gave one child three quarters of a dollar, and 
another four times as much, how much did he give the 
last? 

A man has 12 barrels of wine, and takes a half pint 
from each 3 times, how many half pints does he take ? 

If a man has an ounce of silver, and takes 2 sixteenths 
from it 6 time^, how many sixteenths does he take 7 

How much is 4 times two sixths ? 

How much is 5 times two sixths ? 6 times ? 7 times ? 

From the above examples it appears, that we can mul- 
tiply a fraction by a whole number, by muUiplying Us nU' 
merator. 

Let the pupil perform the following sums, first mental- 
ly, and then on the slate. 



1. What 

2. What 

3. What 

4. What 

5. What 

6. What 



s 9 times ^ ^ 
is 3 times ^ ? 
s 6 times ^? 
s 7 times fy 1 
s 8 times ^^ ? 
s 7 times ^^ ? 

How can a fraction be multiplied by a whole number 7 
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7. What is 3 times ^t 

8. What is 5 times fy ? 

9. What is 8 times J^ ^ 

10. What is 4 times ^ ? 

11. What is 6 times ^^ ? 

12. What is 5 times ^ ? 

13. What is 4* times ^ ? 

14. What is 8 times ^ ? 

15. What is 9 times /g ? 

16. What is 6 times ^ ? 

17. What is 4 times ^ ? ^ 

18. What is 3 times JL ? 

19. What is 9 times ^1 

20. What is 6 times -f^l 

In performing these sums on the slate, let the pupil use 
the ngns, thus : 

Two twentieths multiplied by nine, equals eighteen 
twentieths; and is expressed by signs as follows : 

AX9 = «- 



There is another method, by which the v<due of a frac- 
tion is multiplied, by increasing the sixe of the parts ex- 
pressed by the denominator. 

For example, wh^n we wish to multiply ^ by 2, the 
most common way is to multiply the numerator by 2, 
thus : 

AX2 = A. 

But the same effect is produced, if we divide Ae denam* 
iiui<orby2, thus: 

AX2=*.* 

It will easily be seen, that j*^ and f are the same quan* 
titp. The only difference is, that in one case the unit is 
divided into 12 parts and 8 are expressed, and in the oth- 
er case, the unit is divided into 6 parts, and 4 are ex- 
pressed. In one case, we make twice fte mamf pieces, 
and in the other we make them fimce as large. 

When we multiply the numerator, thentim^ of fiorfois 

What is the second method of increaaing tbe valiifl of « firactioa ? What 
ia the diffevenoe biMween the two methoda ? 



multipliedy and when we divide the denominator the size 
^fAejporlt is multiplied. - ^ 

If we multifrfy ^ by 8, in what 'two ways can it be 
done ? 

If we multiply the numerator, what is it that is multi- 
plied? 

If we divide the denominator, what is it that is multi- 
plied ? 

Multiply f by 3 in both ways, and tell what each 
method multiplies. 



RUU: FOB XVLTIPLYINO WHEN ONLY THE MULTIFLXCAIVB 
18 A FRACTION. 

Multiply the numerator j or divide the denominator by the 
myUipUer. 

Let the following sums be performed, and explained as 
above. 

Multiply A by 4 

it 

u 
it 
it 
it 
ii 
it 
ii 

" A " ® 

Multiplication whese only the EnzLTiPLiEB is a 
Fbaction. 

1. If you have twelve cents, and give away a sixth of 
them to each of four children, how many cents do you 
give away ? 

Aas. A sixth of twelve cents iaiitH> cents; TTwo cents 



A 


(( 





A 


it 


6 


A 


it 


9 


A 


it 


10 


A 


it 


7 


A 


it 


5 




it 


8 


A 


tt 


6 



Multiply 1 


by 2 

a 7 


" A 


tt 7 


" A 


« 8 


" A 


« 3 


" A 


« 10 


" A 


" 5 


" A 


" 8 


" A 


" 6 


" A 


"11 



Wliatii the rale fi»rnaltiidyuiffwheiillM wufcyKoaw d only ii a Am- 
toon? 
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^ven to each of four children wQuld be eight cents given 
away. 

2. If a man has fifteen cents, and gives a fifUi of them 
to each of three children, how many does he give away ? - 

Ans. One fifth of fifteen is three. Three times three 
is liine. He gives away nine cents, . 

From the above examplesit appear^ that when we muU 
tiply hy a fraction, we take a part of the multiplicand, and 
repeat it a celrtain number of timeB. In the last case the 
man had fifleen cents, which is the multiplicand. We 
take eififth of it and repeat it three times. 

3«'~tf a man had eighteen cents, and gave a ninth of 
them to six different boys, how many cents did he give 
away? 

In the above question, what is the multiplicand ? What 
part are you to take from it, and how oflen are you to re^ 
peat it ? 

4. If a man has twelve dollars, and gave a fourth of 
them' to three different workmen, how many did .he give 
away ? What is the multiplicand ? What part are you 
to take from it, and how oflen are you to repeat it ? 

5. How do you multiply tioeive by three fourths ? 
Ans. We take a fourth of twelve and repeat it three 

times. One fourth of twelve is three. Three fourths are 
three times as much. Three times three is nine. 

6. How do you multiply eight by three fourths? 

7. How do you multiply eighteen by three ninths ? 

8- If you multiply twelve by Hiree, do you make it larger 
or smaller? If you multiply it by three fourths, do you 
make it larger or smaller? 

Why is the multiplicand made smaller when you multi- 
ply by three fourths f 

Ans. Because We do not repeat the whole number, but 
only a fourth part of it ; and this is repeated only three 
times, which does not make it as large a number as the 
multiplicand. 

9. If you multiply eight by three, do you make it larger 
or smaller? If you multiply it by three fourths y do you 
make it larger or smaller ? Why ? 

10. ^\x\u.^\y fifteen hy two thirds, - 
\\, ^\]\K\^\y twenty-fourhyfivesiaeihsn 
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12. Multiplj thiriy4wo hy three eighihi. 
18. Multiply yburteen by three sevenths. 

14. Multiply sixteenhy two eighths, 

15. Multiply ttoeniyf'faur hjfve sixths. 



Multiplication baa been defined, as repeating a number, 
as often as there are units in another number. 

In multiplying by a fraction, we take such a part of a 
number, as is expressed by the denominator^ and repeat it 
as often a^ there are units in the numerator. 

Thus in multiplying 12 by | we take a sixth part of 12, 
and repeat it 4 times, and the answer is 8. 

Note. — The propriety of calling the number in the 
numerator units, is explained on page 40, where the dis- 
tinction is shown between units that are whole numbers, 
and units that are fractions. It is shown also on page 57, 
where it appears that the nnmetator may be considered as 
whole numbers, divided by the denominator. 

In multiplying let the pupil use the signs thus : 

Multiply 12 by ^, 

13-T-6=:2. 

2 X 3 =±= 6. Answer. 

In doing the above sum what part of 12 is taken ? How 
ofien is it repeated ? 

Is the product larger or smaller than the multiplicand t 

Multiply 12 by |. • 

Is I a proper or improper fraction ? 

Is there a whole unit in f ? 

Is the product larger or smaller than the multiplicand, 
when 12 is multiplied by | ? 

Why is it larger when multiplied by f and smaller when 
multiplied by | ? ' 

Let the following sums be stated thus ^ 16 X};. One 

fourth of 16 is 4, and ttpo fourths, is twice as much, or 8. 

Multiply 16 by J by J by f 
u 18 ii ^ « I a ^ 

How do we multiply bya fiaction ? 
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Multiply 24 by I by I by y 

36 « J " I « T«r 

42 " I " ^ « V 

63 « ^ " f « f 






EZAXPLBS FOB MeNTAL ExERCISB. 

If you have 14 apples, and give one seventh of them to 
each of four boys, bow many do you give away ? 

Ansi A seventh to 1 boy, would be 2, and four sev- 
enths, would be fouV times as much, or 8. 

What is 4 of 14 1 

If you have 48 cents, and give a twelfth of them, to 
each of two boys, how many do you give away t 

WhaJ IS ^ of 48 ? 

A man has §5 sheep, and sells four fifths of them, how 
many does he sell 1 

A boy has 40 marbles, and loses | of them, how many 
does he lose ? 

What is 40 multiplied by f ? 

What is 36 multiplied by ^ t 

What is I of 21? f of 24 ? | of 81 ? 4 of 49 1 | of 64 ? 
}ofl6f |of40? f of45? ^^ofeO? y^of96? ^of24? 
I of 80? 

What is i of 18 ? /^ of 100 ? | of 40 ? 4 of 28 ? f of 
of 27 ? W 0^33 ? I of 48 ? f of 81 ? ^^of 144 ? || of 99 ? 

What is f of 54 7 4 of 49 ?4 of 32? fofSl? A of 
70? .rVof88? T%of96? f ofl6? f ofl2? f ofl8?A 
of24? |ofl5? t\of36? 



■ 

Note «o Teachebs. — Let the younger pupils omit the 
following exercises in small type till a review. . 

EXAXPUBS FOR THE SLATE, FOR OLDER PUPILS, WHO 
UNDERSTAND THE RULE OF DiVISIOK. 

1122 X A I 1^12 X if 
144 X T% 1367 X il 



190 ASITHXniO. SXCOHD TABT. 



2608 X H 
720 X A 

1335 X If 
678 X W 



645 XH 
722 X A 
304 X H 
420 X li 



If a number ii to be both multiplied and divided by two figures, 
it makee no difference which ii done j6rtf, provided the same figures 
are used as muhiplier and divisor. 

For example, let a number be mtiltipUed by 2, and divided by 9. 
^ We can divide first by 9, and then multiplv the quotient by S ; or 
we can multiply first by 2, and then dividctthe product by 9, and the 
answer is the same. 

Thus 18 multiplied by 2, is 36 ; and this divided by 9 is 4. 

Again 18 divided by 9, is 2 ; and this multiplied by 2 is 4. 

If then we multiply 12 by } we divide by 4, to find one fourth of 12, 
and multiply by 3, to obtain three fourths, and the answer is 9. ftnt 
if we should multiply 13 by 3, and then divide the product by 4. the 

answer would be the same. Thus 12 X 3 « 36 and 36 -i- 4 ss 9. 
Thus 9 is the same answer as is obtained by dividing 12 by the de« 
nominator, and multiplying the answer, by the numerator. What 
are the two ways in which 18 can be multiplied by 4*6 7 What will 
be the answer, if it is divided by 6 first, and the quotient multiplied 
by 4 7 What will be the answer, if it is multiplied by 4 first, and 
then the product divided by 67 



Rule fob xtltiflyino when only thb mrLiiFLisE. 

18 A FRACTION. 

Divide hy the denominator, to obtain one parfj and mtdH' 
fly hy the numerator, to obtain the required numher oj parts^ 

But in case this division should leave a remainder ; 

Multiply by the numerator frsty and then divide the pro* 
dtuA by the denominator. 

EXEBCMSS FOR TH^ 8LATR, FOR OLDBB PUPILS. 

In all these eases it is best to mttUipiy by the numerator first, and 
then divide by the denominator. If any remains after division, place 
the divisor under it, for a fraction. 



What is the rale fi>r multiplying when the wndtwlier only k a fiae> 
tioQ? 
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•uifin 


ins bf %js 


Moltiplr 


4681 bf fU 


M 


5436 «• 53 


•« 


3643 «« 53 


M 


326i «< SU5 


M 


5963 " 63 


M 


43256 " 3.6 


«« 


46938 «• 5.9 


M .' 


86433 '< 84 


U 


63931 «<4-lS 


4i 


3549 •« 8.9 


«• 


86438 *• 63 


M 


64683 •• SS 


•• 


39631 «• 53 



ExAlCPi.ES FOB XERTAL EXE1ICI8B. 

1. If 15 la Jive eighths of some number, what part of 
15 is one eighth of that number ? 

2. If 12 is /our sixths of some number, *what part of 
12 is one sixth of that number ? 

3. If 18 is six ninths of some number, what part of 18 
is one ntTit^. of that number ? 

4. If 15. is I of a OMmber, what is | of that number? 
5: If 15 is f of some number, what is that number ? 

Let stuih exercises he stated thus. 

0.1 If 15 is five eighths, n, fifth of 15 is one eighth. A 
fifth of 15 is 3. If B is one eighth, tjben the whole is 8 
times as much, or 24. 

7. 24 is I of what number ? 

8. 36 is } of what number t 
9« 42 is I of what number ? 

10. If a mnn can do f of a piece of work in 12 days, 
how long would it tako him to do | of it ? 

(Ans.) It would take him only one sixth of the time to 
do 0716 seventh that it does to do ^. | of 12 is 2. It 
would take him 2 dayisi. 

Let the remaining sums be stated as above. 

11. If a man bought | of a barrel of wine for 18 dot* 
lars, how much will ^ cost? 

12. How much will the whole cost ? 

18. Bought f of a chaldron of coal for 24 shillings, how 
mnch will } cost? How much will the whole cost? 

14. If 15 is f of some number, what is one eighth of 
that number ? 

15. What is the whole of that number t If 29 is } of 
one number, what is that number 1 

11 



16. If a man bought f of a eaik of brandy for 4t dal- 
laiB, whal 18 4 worth ? what is tho whole worth! 

17. If I of a month's board cost 12 dollars what is it a - 
month? 

18. If I of a cord of wood cost 16 shillings, what 
woald 4 cost, and what would tho whole cost 7 

19. 28 is jf of what number 1 

20. 48 is I of what number ? 

21. 56 is I of what number 7 

22. 32 is yV ^f ^hat number 7 

' 23. How many times is 4 contained in 5 ? 

(Ans.) Once and one over. 

24. What is i of 1 7 What is ^ of 1 7 

26. What is i of 1 7 What is ^ of 2 7 What is f of 
2 7 

26. What is i of 12 7 What is 4 of 1 ? What is | of 
2? What is I 6f 47 What is | of 47 

27. What is f of 4 7 What if | of 2 7 What is f of 
17 

28. {low many units in | of 2 7 
429. How many units in ) of 3 ? 

30. How many units in |^ of 5 7 

31. How many units in ^ of 11 7 

32. How many units in f of 6 7 
38. How many units in | of 18 ^ 

34. How many units in | of 16 7 

35. How many units in y of 21 7 



It will be seen that in fractions, as in whole numbers, it 
makes no difference in the product, which factor is used 
as muUiplier. 

For 12x1 = 9 

And J X 12 = V = 9. 

Here when the whole number is used as multiplier, the 
answer is an improper fraction, which, if changed to whole 
numbers, is 9. 

Multiply 18 by } and I by 18, and tell in what respects 
the answers differ. 

Multiply ^ by 14, and 14 by f . 
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answelrs ? 



ffl there any difference in the value of the 
In what respect do they differ ? 



MlTLTIPLICATION WHERE BOTH FACTORS ARE FRAC 

'l^^ONS. 

1. If we had | a,n orange and should give away half of 
this i what part of an orange should we give away 1 

How much is ^ of ^. . 
, 2. fir we have ^ of an orange, and should give away 
i of it, what part of a whole orange should we give 
«way?. 

(Ans.) If the two halves of any thing be divided into 
4. pieces each, the whole is divided into 8 pieces. Ta- 
king i of one of these halves then, is taking | of the 
whole. 

^of^is |. 

3. If we have i of an orange, ^nd give away half of it, 
what part of the whole orange do we give away ? 

Ans. If an orange is divided into 4 pieces, and each of 
these pieces are halved, \he orange is divided into 8 pieces, 
and each piece is } of the wholes 

i of J is |. 

4. If you receive J of an orange, and you give J of it 
away, what part of the whole orange do you give away t 

Ans. The orange is divided into 3 parts ; if each of 
these parts is divided into 4 parts, the whole orange would 
be divided into 12 parts, and each part is ^ of the 
whole. 

iofiis ,V 

5. If you h^ve an apple and it is cut into 5 equal parts, 
what part of the apple is each piece? If each j>«see is 
cut into 3 equal parts, what part of the tohoie t^ppk is 
each piece ? 

Ans. If an apple is cut into 5 equal parts, each part is 
ciM fifth of»the whole, and if each of these pieces is divi- 
ded into 3 parts, each part is y^ of the whole. 

6. If you have an orange, and it \k divided into 3 equal 



parts, mch faai is opM AM, if sach | is diviiiad imo 6 
•qual pieces, what part of the | is each piece ? 

7. What part of the tohole orange is each piece ? 

8. If a loaf of hread is cut into 4 equal parts, each part 
is ^. If each i is divided into 5 equal pieces, each piece 
is i of the ^, and ^ of the whole loaf, | of ^ then is ^. 

9. If a sheet of paper is cut into 5 pieces, each piece 
is |. if each } h cut^ into 3 'equal pieces, each piece is 
^ of the f , and j\ of the whole* i of | then is ^. 

10. If a yard of cloth is cut into 8 equa,l pieces, and 
each piece is then cut into 3 equal parts, what part of the 
wkde is each piece ? 

11. If a bushel of apples is divided into yburffts of a 
bushel, and each fourth is divided into 6 equal portioni, 
what part of the whole is each portion? 

12. If you divide a pine apple into 3 equal parts, and 
each of those parts into 6 equiil pieces, what part of the 
whole is each piece 7 

13. If you have | of a dollar, and wish to give i of it 
to each of 7 children, what part of the whole dollar do 
you give to each ? 

14. If you have ^ of a lb. of raisins, and wish to divide 
it equally between 3 children, what part of a lb. do you 
give to each ? ' 

15« If you have j^ of a yard of muslin, and divide it in- 
to 8 equal pieces, what part of j^ is each piece, and what 
part of the wlio^ yard is each piece ? . 

16. What part of a unit is ^ of | ? 

Ans. If a unit is divided into 6 parts, and each of these 
parts into 8, the unit would be divided into 48 parts, and 
each part is -^^ of the whole. 

Let the following sums be stated in the same manner. 



17. What part of a un 
lj8. What part of a un 
19. What part of a un 
80. What part of a un 

21. What, part of a un 

22. What part of a un 
83. What part of a un 
24. What part of a un 
tt. Whatpartofaua 



tis|off ? 
tisf ofi? 
tis^of^ ? 
tis^ofi? 
t is I of 4? 
t isfof|? 

tMsiof.Vt 
tis^of^? 
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120. What part of a unit is j of | ? 

27. What part of a unit is | of ^ ? 

28. What is i of i ? 

29. What is I of ^ ? 

80. What is I of yV^ 

81. What is ^ of ^? 
32. What is i of i ? 
83. Whatisjofi? 

34. What is i of I? 

35. What is 4 of J? 
86. What is ^ of*? 

37. WhatisiofyV^ 

38. What is i of*? 

39. What is i of T^ ? 

40. What is* of*? 

41. What is* of T>^? 

42. Whatis Jyof*? 



What is* of*? 
What is* of*? 
What is * of * ? 
What is* of*? 
What is tV of 4 ? 
What is* of*? 

What is tV of \ ^ 
What is* of*? 
What is * of j\ ? 



What is* of tV^ 
43. What is * of Vj ? What is * of * ? • 

Afterfinding * of one third we know ihat'l of two thirds 

is Xwice as much. 

What is* of*? 

What is* off? 

What is * of f ? 

What is* of*? 

What is* off? . 

What is* off? 

What is* of*? 



1. What 

2. What 

3. What 

4. What 

5. What 

6. What 

7. What 

8. What 

9. What 



8 * of * ? 

s*of*? 

8 * of i ? 

s*of*? 

8* of*? 

si of*? 

8* of*? 



rs*of*? 

is* of*? What is* of *r What is* of*? 
What is * of*? What is * of * ? 

10. What is * of* ? What is * of*? 

11. What is * of*? What is * of* ? 

12. Whatis*ofV^? What is * of t3^ ? 

13. What is * of ^ ? What is * of ^V ^ 

14. What is * of* ? What is * of*? 

15. What is* of* t WhatisyVoff? 
10. What is ^ of * ? What is * of * ? 

17. What is * of A ? What is y\ of ^ ? 

18. What is * of *} ? What is * of ** ? 

19. What is* of yw? What is* of*? 

20. What is * of }? What is * of V^? 



IM AEimnn'io* vboosd fast* 

31. What 18 i off T What it 4 of } ? 

After finding one part of a fraction, we find 4he other 
parts by multiplication. 

Thus after finding what one fourth of^ a fraction is» we 
can find three fourths by muUiplying by 9. 

Thus I of f is /r, therefore | of f is 3 times as much, 
or A. 

1. What is I off? What is (off? What is} of ft 

2. Whatislof}? Whatisfoff? Whatisjoff? 

3. What is i of f ? What is | of ^ t What is f of f ? 
Let the pupil reason thus : What is 4 of |? One sixth 

of one third is ^f. One sixth of two thirds is /^. Fmer 
■izths of two thirds is 4 times as much, or -jV^ • 

4. Whatisfofl? Whatisj^of}? Whatisfofft 
What is f of ^1 What is f of f ? What is | of f f 

Whatisfofj^t Whatisfoff? 

6. What is f of tV ? What is ^V of H' 

7. What is \} off ? What is |f of f ? 

5. What is VV or f ? Whatisfoff? What is f of 
f ? What is f of f r What ia^f of f ? 

In muUiplying one fraction by another, we are to take 
a certain part of one fraction, as often as there are units 
in the numerator of the other fraction. 

Thus, if we are to multiply | by f we are to take a sixth 
of |/our itme^i 

To explain the nde for muUiplying, when hath fkctons 
are fractions, take an example. 

Whatisfoff? 

One fifth of f is ^, and this is made by multiplying the 
denominaior 6, by the denomnator 5. 

TAree fifths of f is throe times as much or f f , and this 
is made by multiplying the manerator 4, by the numera- 
for 3. 

Therefore multiplying the denominators together ob- 
tained one fifth of f , and multiplying the numertUore to- 
gether, obtained three fifths. 



la muUiplying 3-S br 4^ what efieot is prodiicml by dUibiplTinf tfa» 
nmnanitoni togethmr? What affaot ia pwdwtod by tanjitiplyiog (ba cbn»- 
aqiaalDa logeUier t 



BxrUU. FOB MaLTZPLTISO WHKS BOTH rAOTOBt ABB 
BBAOTIONd. 

MuUipJy the denominators together to obtain one part^ and 
ike numerators together to obtain the required number of 
parts. 

In performing these sums upion the slate, let the papfl 

the signs thus : 
Multiply f by .y^. |X/5=if. 



EXBKCISSS FOR THB SLAtC, FOB OLDSB PUPILS. 

What is /y of ^^ 1 What is # of f ? What is f of 1 1 
What is f off f What is f of Jt ? What is ^^ of f | ? 
What is }f of I J ? What is ^ of J|J ? What is |Jf 

Multiply fi by if ? Multiply |}J by ^., 
Multiply iH by jjf. Jtfultiply i±f by iff. 



DIVISION. 

• 

Division is finding how often one number is contained 
in another, and thus finding what part of one number is 
another number. 

The number to be divided is called the Dividend, 

The number by which we divide is called the Divisor, 

The answer is called jlhe Quotient, 

What is left over, after division, is called the Remainder, 

There are four kinds of division. 

The first is Simple Division^ in which both the dividend 
and divisor are whole numbers, and ten imits of one order, 
make one unit of the next higher order. 

The second is Compound Division, in which other nuBi- 
bers besides ten, make units of higher orders. 

The third is Division of Vulgar Fractions^ in which the 
diTidQnd or divisor (or both) are Vulgar Fractions. 

What « the rale for multiplving when both &ctoii ere fractione 7 Whel 
li Divfoion T What are the Uivisur and Dividend ? Quotient T 
4art What 8M the IbnrkiiidaoriKviaieBt 



188 

Thefemrtk ia Decimal IKdMor, in which the dividend, 
or diTisor, (or both) are decimal fractiona. 



SIMPLE DIVISION. 

How many 9 cents are there in 63 cents ? 

What part of 68 cents is 9 cents ? 

How many times is 8 contained in 56 7 

If 8 is contained 7 times in 66, what part of 56 is 8 ? 

If 56 is divided by 8. how much smaller is the quotient 
than the dividend? 

How many 7 dollars are there in 42 dollars ? 

What part of 42 dollars is 7 dollars ? 

How many times is 6 contained in 66 ? 

If 6 is contained 11 times in 66, what part of 66 is 6? 

If 66 is divided by 6, how much smaller is the quotient 
than the dividend ? 

There are many numbers which cannot be divided into 
equal parts, without making a fraction. For example, if 
we wish to divide 7 apples into two equal portions, we 
should have for answer 3 apples and ^ of an apple. 

If we had 13 apples, and wished to give a third of them 
to each of 3 friends, we should divide the 13 by 3, and the 
answer would be 4, and 1 lefl over. That is, we could 
give 4 apples to each of the 3 friends, and one would be 
lefl to divide among them. This divided by 3, (or into 3 
equal parts) would give a third to each one. 13 then, di- 
vided by 3, gives 4 and ^ as answer. 

If you are to divide 7 apples equally among 3 persons, 
how many whole apples would you give to each, and what 
would remain to be divided ? 

If you had 14 oranges, and wished to, divide them equal- 
ly among 6 persons^ how maijfy wJu>le oranges would you 
give each ? 

How would you divide the two that remained ? 

Ans. Divide each .into 6 equal parts, and' give ant ot 
the parts oteach orange to the 6 persons. Each person 
would then have 2 oranges and f. 

If you have two apples, each cut into 12 parts, and take 
4 of these parts from each apple, how much do you take ? 
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Aim* i^* For ^ from each apple makes *^ in tiie 
whole. 

If we take 9 twelfths from each of the two divided ap- 
ples, we shaU have {f in the whole. 

Npw this is not \^ of one apple, for nothing has more 
than 1 2 twelfths. W henever therefore we find an improper 
firaction, we know that more than one unit hoi been divided* 

What part of 13 apples is 3 apples and \ of an apple f 

Ans. It is a fourth of 13, because 4 times 3 and ^ make 
13. 

What part of 5 is 1 ? is 2 ? is 3 ? is 4 ? is 6 ? 

In the last question we reason thus : If 1 is onejifth oit 
6,6 must be 6 times as much, or f of 5. 

What part of 8 is 11 is 4 ? is 7 ? is 9? 

What part of 15 is 1 ? is 2 ? is 3 ? is 14 ? is 10 1 
' What of 10 is 1 ? is 2 ? is 5 ? is 9 ? is 11? is 20 t 

What is a sixth of 19 ? What is a fourth of 21 ? 

What is an eighth of 26 f 

If you had 19 pears, and divided them equally among 6 
persons, how much would you give to each 7 

What part of 19 is 3 and I ? 

Ans. As there is 6 times 3 and | in 19, it is j- of 19 1 

When one number is placed over another, it signifies 
that the upper number is divided by the lower. 

Thus, f signifies that the 3 is divided by 4. For a 
fourth of three things is ZJourthSj and f signifies either 3 
fourths of o»ie thing, or ajourth of 3 things. 

If you wish to divide 3 dollars into 5 equal parts, what 
would it be necessary to do, before you could divide them? 

Ans. Change them to dimes. 

What would be the answer ? 

If you wished to divide 4 dimes into 10 equal part% 
what would it be necessary to do before you could divide 
them? 

What would be the- answer ? 

(Let this be shown by the coins.) 

How can 3 dollars be divided so as to give ten of the 
elass, each an equal part ? 

Ans. Change the dollars to dimes, and then dividing 
them into ten equal parts, thete will be 3 dimes for each 
of the ten. 
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. DiTide 91,2 10 u togive 6ieholmn, each an equal part. 

Divide f 2,4 . so as to give 8 acholarsy each an eqaal 
part. 

Divide 1 dime equally between two scholara. 

Divide 1 dime 5 cents equally between 3 scholars. 

If 1 dime 8 cents are divided by 6, what is the answer? 

If 3 dimes 9 cents are divided by 6, what is the quo- 
tient, and what the remainder ? 

If 5 dimes 6 cents are divided by 7, what are the quo- 
tient and remainder ? 

If 4 dimes 7 cents are divided by 6, what are the quo- 
tient and remainder ? 

In the above sums, it will be seen that when one order qf 
the dividend toill not contain the divisor once^ it is reducedy 
and added to tlie next lower order ^ and then divided. 

Thus when 4 dimes, 6 cents were to be divided by 6, 
the 4 dimes were changed to cents, and added to the 6 
cents, and then divided. 

It will also be seen, that the quotient and the remainder 
are always of the same order as the dividend. 

Thus if 4 dimes 7 cents are divided by 6, the 4 dimes 
are reduced, and added to the cents, and the quotient is 7 
centSj and the remainder is 6 cents. 

Thus, also, if 17 thousands are divided by 5, the quo- 
tient is 3, and 2 remainder. The 3 is 3 thousandSy and 
the 2, is 2 thousands. 

If the order of the dividend were millions^ the quotient 
and remainder would also be millions. . 

If the order were tens the quotient and remainder 
would also be tens. 

If we divide 8 tens by 3, the quotient is 2 iensy and the 
remainder 2 tens. 

When the dividend has several orders^ we divide each 
order separately, beginning with the highest orders. This 
is called Short Division. 

If there is any remainder, after the division of each or- 
der, it is changed to the next lower order, added to it, and 
then divided. 

For example. Let 9358 be divided by 4. 

What is the method of dividing when one prder of the dividend will not 
•ontain the diviaor onoe 7 Of what order are the quotient and remainder ? 



ffiOEKJI. DIVISION. V$l 

We £rst divide the 9 thousands by 4, add the remain* 
der to the 3 hundreds and divide that. Then divide the 
tens and units. 

Place theln thus : 4)9858 

2339| 

The 9 thousands is first divided. In 9 units there would 
be 2 fours, and 1 remainder. But as this is 9 thousand^ 
the quotient and remainder must be the same order as the 
dividend, and the 2, is 2 thousand fours, and is set tinder 
the 9 in the thousands order. The remainder also is 1 
thousand^ and is changed to hundreds and added to the 3, 
making it 13 hundred. This is then divided by 4. The 
quotient is 3 hundreds^ which is put under that order, and 
the 1 hiAdr^d that remains^ is changed to tens and added 
to the 5 tens, making 15 tens. This is divided by 4, and 
the quotient is 3 tenSj which is set in that order. 3 tens 
remain, which, changed to units and added to thb 8, make 
38 units. This is divided by 4, s^nd the quotient is 9 units, 
which is put in that order. 2 units repiain, which are di- 
vided by the 4 thus }. 

9358, then, contains 4, 2 thousands of times, 3 hundreds 
of times, 3 tens of times, and 9 units of times. The 2 lefl 
over, is } of another time. 

Let the pupil, in performing each operation on the slate, 
explain it thus : 

Note to Teachebs.t— Let such questions as those be- 
low be asked on several sums, till the pupil fully under- 
stands them. 

7)2496 

3564 

7 is contained in 24 units 3 times, in 24 hundreds, 3 
hundred times, which are set in the order of hundreds. 
3 hundred are lefl over, which, changed and added to the 
9 tens, make 39 tens. 

7 is contained in 39 tens, 5 tens of times, which are set 

In the fint example, what is divided fint ? Of what order ia the finl 
miotient figure, and why ? 'What is done with the re m ain d er 7 Explain 
the remainder of the turn in the lame way. 



m 
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in the order of tene. 4 fens are left OTer, whieh, changed 
eod added to 6, make 46 untU. 

Divide 46 units by 7, and the answer is 6 uniUf which 
are set io that order, and 4 remain, which have the 7 set 
under them, to show that they are divided by 7. 



Rule foe Shoet Division. 

Divide the highest order ^ and set the quotient under iL 
^any remains^ reduce and add it to the next lower order^ 
and divide as before^ If the number in any order ^ is less 
than the divisor^ place a cipher under it in the quotient ; them 
reduce and add it io ihe next lower order ^ and dioide as 6e- 
fare. If any remains when the lowest order is 
plaee.ihe divisor under it as a fraction* • 



Divide 



« 
u' 
a 
u 

When hoih the divisor dnd liividend, have several orders, 
atiothcr method is taken, called Long Division, Let 6492 
be divided by 15. In performing the operation described 
below, we set the figureH thus : 

Dividend. 

Divisor 15)6492(432;} Quotient. 
60 



Examples . 
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5678 <* 


8 


86964 « 9 


it 


91234 " 


9 


24697 « 10 


<i 


56799 " 


10 


36941 « 11 


cc 
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67691 « 


13 



49 
45 

42 
80 



12 
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We first take as many of* the highest orders as ^oul4 
if units, contain the divisor once, and not more than 9 
times. In this case we take 64 hundreds. Now we can- 
not very easily find exactly how many times the 15 is con. 
tained in 64 hundreds. But we can find how many hun* 
dreds of times it is contained thus. As 15 would be con- 
tained 4 units of times, in 64 units, it is contained 4 hun» 
dreds of times, in 64 hundreds. Which 400 is to be set 
in the quotient, (omitting the ciphers.) 

As we have found that the dividena contains 15, 4 Aun- 
dreds of times, we subtract 4 hundred times 15 from the 
dividend, to* find how often 15 is contained in what re- 
taains. 400 times 15 is 60 hundreds (6000) which, sub- 
tracted from the 64 hundreds, leaves 4 hundreds. 

This 4 hundreds changed to t0ns, and the 9 tens of the 
dividend put with it, make 49 tens. We now find how 
many tens of times the 15 is contained in the 49 tens, thus: 
as 15 would be contained 3 units of times in 49 units, it is 
contained 3 tens of times in 49 tens, which 3 tens is set in 
the quotient. We now subtract 3 tens of 15 (or 45 tens) 
from the 49 tens, and 4 tens remain. These are changea 
to units and have the 2 units of the dividend put with them, 
making 42 units. 15 is contained in 42 units 2 units of 
times, which is set in the quotient. Twice 15 from 42 
units, leave 12, which is || of another 15. The 15 then, 
is contained in the dividend 4 hundreds of times, 3 tens of 
times, 2 units of times, and }| of another time, or 432 
times, and |f of another time. 

Again, divide, 6998 by 24. 

To do it we first find how many hundreds of times the 
dividend contains the divisor, a^d subtract these hundreds ; 
second, bow many tens of times, and subtract these tens ; 
third, how many units of times, and subtract these units ; 
tiud fourth, what remains has the divisor set under it. 

What M the rde for Short Division 7 When is LongDiTision perform- 
ed 7 How many of the highest orders are first taken 7 Do we find exacUy 
bow many times the divisor is contained 7 What do we find, and how do 
we reason in order to find it 7 What is the first auotient, and what is 
omitted in setting it down 7 After we have found how many hnndrefl 
times the divisor is contained, what is done next and for what purpose 7 
Whatis done with the 4 hundred that remain? 

12 
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Lei Ike f^fih in doing imiiS) ezpkda them mt below. 

24)6908(291^ 
48 

219 
216 

88 
24 



14 

24 is contained in 69 unitSf 2 times ; in 69 hundreds^ 2 
hundred times. 2 hundred times 24 is 48 hundred, which 
subtracted from 69 leaves 21 hundred. 

21 hundreds are 210 tensy and the 9 tens of the dividend 
brought down, make 219 tens. 

24 IB contained in 219, 9 times ; in 219 tenSj 9 tens of 
times. 24 multiplied by 9 tens, is 216 tens, which sub- 
tracted from 219 tens leaves 8 tens. 

8 tens are 30 units, and the 8 units of the dividend 
brought down make 38 units. 24 is contained in 38 units 
once, and 14 over, which is |^ of another time. 

The dividend then contains the divisor 2 hundreds of 
times, 9 tens of times, 1 unit of times, and ^^ of another 
time, or 291 times and |} of another time. 

Thus it appears, that in Long Division, each quotient 
figure, when set down, does not show the exact number of 
times the divisor is contained in the order which is divided ; 
but it shows, that the divisor is contained so many times 
as the quotient figure expresses, and then, a process foU 
lows for discovering how many more times it is contained. 

Let the pupil do the following sums, and explain them 
as above, until perfectly familiar with the mode. 



Divide 2479 by 14 
'' 1954 '' 18 
«< 86964 «< 17 
« 29006 « 28 



Divide 3568 by 16 

«« 5896 « 28 

« 38907 « 21 

« 46032 " 36 



Bnlaia th» remainder of the prooeei. In the eecond tiim whatit done 
ftMif MQOBdr third t fourth 7 Explain the whole prooees. In Long 
Divinen what doee each qu o tie nt fi|pne nU aliow 7 What dim it ahow ? 
~ ifrUowa? 



KKPLB.DIVfinOK. 



lU 



RlTLB VOB L02na DiVIBXON. 

Place the divisor at the left of the dividend^ and draw a 
between. Take as many oj the highest orders om tcfouU, 
if units, contain the divisor onccy and not more than 9 
times. Divide the orders so taken, as if they were units. 
Place the qitotientfgure at the right of the dividend, and draw 
a line between. Multiply the quotient and the divisor to* 
gether, and subtract them from the part of the dividend aU 
ready divided. To the remainder, add as many of the next 
undivided orders of the dividend as would eruible ii, ifunita^ 
to contain the divisor once, and not mare than 9 times^ and 
then divide as before. 

If it is needful to add mere Aan one order of the dividend 
to any remainder, (to enable it to contain the divisor) put one 
cipher in the quotient for every additional order. //* any 
remains after dividing the unit order, put the divisor under 
Ufvr a fraction. 

Examples. 

Divide 
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u 
u 
u 
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2586 
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6002 
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159864 
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2851 



EXAHPIISS ^6tt MiSlfTAL Ex^SGISBS. 

1. Bought 12 pounds of .raisins for 8 shilliAgs a poUnd, 
how many dollars did they cost ? 

State the process thus. If one pound cost 8 shillitlgs, 
12 pounds cost 12 times as much, or 36 shillingb. As 
there are 6 shillings in a dollar, they cost as many dollars 
as there are sixes in 36. 
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Let the following sums be etated in the smme manner. 

2. Bought 6 bushels of peaches at 4 shillings a bushel, 
how many dollars did they cost ? 

3. How many peaches at 4 cents each must you give 
for 9 oranges at 5 cents apiece ? 

State the last sum thus. If one orange cost 5 cents, 9 
cost 9 times as much, or 45 cents. As each peach ia 
worth 4 cents, you must give as many peaches as there 
9LTe Jours in 45. 

4. If you buy 10 yards of cotton, at 5 shillings a yard, 
and pay for it with butter at 2 shillings a pound, how many 
pounds will pay for it ? 

5. How many apples at 4 cents each, must you give for 
3 pine apples at 12 cents each ? 

6. If you buy 48 bushels of coal for 12 cents per bush- 
ely and pay for it with cheese at 10 cents per lb. how ma- 
ny pounds do you give ? 

7. How much rye at 5 shillings a bushel must you give 
for 12 bushels of wheat at 8 shillinffs a bushel f 

8. How much cloth worth 9 shillings a yard must you 
give for a firkin of butter worth 12 dollars ? 

(Change the dollars to shillings.) 

9. How many dozen of eggs at 9 cents per dozen must 
be given, for 3 yards of cotton worth 20 cents per yard ? 

10. If you have 8 pine apples worth 9 cents each, and 
your companion has 9 quarts of strawberries worth 8 cents 
a quart, which he gives to buy the same worth of pine ap- 
ples, how many pine apples must you give him ? 



COMPOUND DIVISION. 

Divide M „ 8s. by 2. 

Divide £6 „ 12*. by 3. 

If 2 dresses contain 24 yds. .2 qrs. how much in each 
dress ? 

If 3 silver cups weigh 9 lbs. 6 oz. what is the weight of 
each? 

In division we find how oflen one number is contained 
in another, and thus what part of one number is another. 
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Thus if we divide 8 lbs. 16 ot. by 4, we can either say 
how many times 4 is contained in 8 and in 16, or we can 
say what id &ne fourth of 8 Ibs^ and 16 oz. 

If there is any remainder in dividing one order, it mUst 
be changed to units of the next lower order and added to 
it and then divide again. 

In doing the sum we place the figures thus : 

£ s. d, 
8)4 « 18 « 9 

1 " 12 *M1 

We proceed thus in explaining the process. 

A third of £4 is £1 which is set under that order, and 
there is £1 remaining which is changed to 20 shillings 
and added to the 18, making 38. A third of 88 shillings is 
12 shillings, which are set under that order. 2 shillings 
remain, which are changed to 24 pence and added to the 
9 pence, making 33 pence ; a third of 83 pence is 11 
pence, which are set in that order. 

Let the following sums be performed and explained as 
above 

Divide 22£ II5. Qd. by 6. 

At 2£ 8«. 6i2. for 6 pair of shoes, what is that a pair ? 

If 9 silver cups weigh 8 lbs. 6 oz. 8 pwt. 3 grs. what is 
Ijie weight of each ? 

If 8 dresses contain 59 yds. 3 qrs. 2 n. how much in 
each dress? 

if the divisor exceeds 12 and is a composite number, di- 
vide the sum by one of the factors as above and the an- 
swer by the other. 

EXAHPLES. 

Divide JE2 " 8s. " lid. « 4 qr. by 44. 

If 18 gal. << 6 qr. ^< 4 g. of brandy be divided equally 
into 28 bottles, how much does each contain ? 

If 24 coats contain 62 yds. 3 qrs. 4 na. how much does 
each contain ? 

If 89 teams be loaded with 40 T. 16 cwt. 3 qn. how 
much is that for each team ? 

If the divisor exceeds 12 and is noC a eompoiiie iwmbet^ 
the following method is used. 



13S AsiTHiaTro. sboono past. 

Let the figurei be placed thus. 

£ $. d,if s. d. 
130)461 <« ll«ll(3"6«6 
417 



44 

20 

801 
834 

57 
12 

605 
605 

We first divide the pound order and 4 is the quotient 
figare, which is of the pounJ order because the dividend is 
pounds. This is put in the quotient with the £ put over 
it to indicate its order. 

In order to find the remainder we subtract the product 
of the quotient and divisor from the 461. 

The remainder is 44£. This must be changed to 
shillings, which is done by multiplying it by 20 and then 
the 11 shillings of the dividend are added. 

This sum is then divided by 180 and the quotient figure 
is 6, which is of the shilling order and must be put in the 
quotient under that sign. .Proceed as before till the orders 
MB all thus divided. 

Let the following examples be performed and explain- 
ed as above. 

Divide 230je « 16*. « 4d. « 3gr. by 123. 

If 230 yds. of cloth cost 40£ Ids. lid. what was that 
per yard 1 

Note. — Change the pounds to shillings first. 

If 340 cwt. 3 qrs. 12 lbs. are contained in 264 barrels, 
how much is in each barrel. 

If 42 cwt. of tobacco cost 826J& 18*. 9d. what is that 
per lb. 
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RvuE roH CoKpoimD Division. 

If the dimsor does not exceed 13, divide each order sepa^ 
rately, beginning with the highest^ remembering to make the 
quotient fgure of the same order as the dividend. 

Whenever there is a remainder, change it and add U to 
the next lower order and divide as before. 

If the divisor exceeds 12, either resolve it into factors and 
doMe first by one and then by the other, or proceed €ffter 
the manner of long Division. 
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cwt. 


lb. oz. dr. 


DiTide 


29 


« 13 


it 25 « 12 " 13 by 6. 


Divide 


lb. 

7 


oz. 
« 10 


pwt. grs. 
« 15 « 2 by 5. 


Divide 


yds. 
76 


qrs. 
« 3 " 


na. 
2 by 4 


Divide 

r 7 


deg. 
97 


m. 
« 55 


fur, pel, ft. in. bar. 
" 7 " 35 « 4 -« 2 « 1 


• • 

Divide 


£ 
25 


s. 
« 16 


d. qrs. 
«« 10 " 3 by 9. 



Division whebx only the Divisob is a Fraction. 

If we have 3 apples, how many ^ in the whole ? Ans. 
In one apple there are two halves, and in three apples there 
are three times as many, or six halves. 

If we have 6 dollars, how many | in the whole ? Ans. 
In one dollar there are three thirds, and in six dollars 
there are six times as many, or eighteen thirds ? 

If we have 9 apples how many ^ ? 

In 8 apples how many j- ? 

In 12 apples how many 1 1 

In 7 apples how many ^ ? 

It thus appears that when we divide by a fraction (an* 

What if the rale for compound diviBion when the divieor doee not ex- 
ceed 127 Whatiftherale,ifitei€eed187 



less it be an im^i^ ef fractkm) the qvotMnt n larger than 
the dividend. 

Thus 12 divided hj \ is 48, for there are 48 6ne fourths 
in 12 tmtte. 

Again 9 divided by ^ is 27, for there are 2r7 one Mtdi 
in 9 urtUf. 

How many | in 8 ? 
. How many j^ in 12? 

Divide 7 by | Divide 6 by ^ Divide 12 by 4 Divide 
10 by I Divide 8 by ^ Divide 11 by | Divide 12 by 
T^ Divide 9 by ^. 

How many r} in 8 ? How many ^ in 7 ? 

If you divide 8 by 1 the answer is 24, for there are 24 
one thirds in 8. But if we are to divide 8 by | there will 
be but half ^9 many. For there is but half as many two 
thirds as there are one thirds in a number. Therefore if 
8 divided by \ is 24, when divided by | it id half as much, 
or 12. 

How many f in 3 ? 

Ans. In 3 there are 18 one sixths and half as many f0o 
sixths, or 9. 



How manv | 
How many | 
How many ^ 
How many ^ 
How many | 



in 12 ? 

in 2? 
in 4? 
in 6? 
in 3 ? 
Divide 4 by | Divide 5 by | Divide 3 by f Divide 
8 by f Divide 2 by | Divide 7 by f Divide 5 by yV 
Divide 12 by J. 

If you have 12 yards of long lawn and wish to cut a 
number of handkerchiefs of | of a yard each, how many 
can you make from the whole piece ? 

If you have 4 oranges and wish to give | of an orange 
to your mates, to how many could you give them ? 

If you have 4 pounds of rice to distribute to the poor, 
and are to give | of a pound to each person, to how many 
persons can you give ? 

If a reservoir is filled by a spout in | of an hotir, how 
many times would the cistern be filled in 9 hours? 

If a pound of raisins can be bought for { of a dollar, 
how many pounds can yott buy for 4 dollars ? 
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If f of a barrel of flour will last a family one week, 
how long will 6 barrels last ? 

If a cow eats f of a ton of hay a month, how long 
would 4 tons last her? 

If f of a barrel of flour last a family one week, how 
long will 10 barrels last ? 

It is seen by the preceding examples, that when a num- 
ber is to be^ divided by a fraction, it is muUipUed hyiUde- 
nominator^ and divided by its numerator. 

Thus if we are to divide 2 by | we multiply by the de- 
nominator 4 to change 2 into fourths and then divided by 
the 3 to find how many three fourths there are. 

Divide 3 by f. 

Why do you multiply by the denominator ? Why do 
you divide by the numerator ? 



Rule for FnAcnoifAL Division whbu only the di- 

TISOB is a FBACTION. 

Multiply the dividend by the denominator, and divide the 
product by the numerator* 

Examples foe the slate. 
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Division whehe the Dividend onlv is a Fsaction. 
When the dividend only is a fraction, and we divide it 
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by a wiok number^ we are to find how ntmoy parts of a 
iimefif a certaiD number ia coatained id certain parts if a 
uait. 

Thua if we divide \ by 2, we know that ^ does aot coo- 
lain 2 unite oncey but we can find what part of one iifne the 
i contains the 2. 

If I ia divided by 1 unitj we find that it contains it, noi 
ancCf but | of once. It can contain two unite but half aa 
many times as one unit. Therefore \ contains 1 ofie half 
a time, and it contaioa 2 just half aa often, or | of a time. 
^ divided by 2 then ia |. If ^ ia to be divided by 3, we 
reason in tlie same way. | contains 1, | a time. 
It contains 3 only a third as often, j^ of | is ^, and there- 
fore ^ contains 3, j- of a time. 

Again, if ^ is to be divided by 4, we reason thua : 

If I contains 1, ^ a time, it contains 4 only | as often. 
^ of ^ is |. Then ^ contaioa 4 not one time, but | of one 
time. 

Again let ^ be divided by 4, and we reason thus : 

If ^ is divided by 1, it contains it not 1 time, but ) 
of one time, fiut it can contain' 4 only ^ aa often. ^ of 
i is T*,. 

The dividend i contains the divisor 4, not one time, but 
yj of one time. 

Divide ^, j, j, |, J, J, ^, each by one. 

Proceed thus : \ contains 1 not one time, but| of one 
time. } contams 1 not one time, but ^ of one time, dec. 
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How often is 2 coutained in j[ f 

(Ans.) As 1 would be contained | of a time, 2 ia con^ 
tained half as often, or -f^ of one time. 
How often is 3 contained in | ? 
How often is 5 contained in j^7 
How often is 6 contained in ^ ? 

When w« divido a fiacftion b/ a wbolt mmibar wbat do we find t 
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How often is 7 contained in ^V • 
How often is 8 contained in ^^ ? 
How oflen is 9 eontaincd in ^ ? 
How often is 10 contained in ^ ? 
How oflen is 11 contained in | ? , 

How often is 12 contained in ^ ? 
How often is 9 contained in | ? 
How often is 8 contained in | ? 
How oden is 9 contained in | ? 

After finding how often 4 is contained in one part, we 
find by multiplying, how often it is contained in a giiDen 
number of parts. For instance, 4 is contained in one fifth 
■j^ of one time* In two fifths it would be contained twice 
as often, or -^ of one time. 

Again, let \ be divided by 4, and we reason thus : 4 is 
contained in one seventh one fourteenth of one time, in 2 
sevenths it is contained twice as often, or two fourteenths 
of one time. 

How often is 3 contained in |^ ? 
^ (Ans.) 8 is contained in | one eighteenth of one time. 
In ^ it is contained 4 times as often, or four eighteenths 
of one time. 

How often is 4 contained in f ? 
How often is 5 contained in f ? 
How often is 6 contained in ^ f 
Divide ^^ by 3. Divide f by 5. 
Divide | by 6. Divide | by 7. 
Divide ^ by 8. Divide f by 9. 
Divide f by 1 1 . Divide | by 8. 
How many times is G contained in ^ ? 
. How many times is 4 contained in )- ^ 
How many times is 7 contained in f ? 
How many times is 8 contained in | ? 
How many times is 9 contained in -f^ ? 
In all the above cases it will be observed that the an- 
swer is obtained by simply nutU^lying the denominator q^ 
the fraction by the divieor. 

Thus } is divided by 4 thus. 4 is contained in ^ ^ of 
one time, and in f twice as often, or ^ of one time. It 

Wbat method can a|iMw« be taken in dividing a fiacdon by a wboli 
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cmQ be seeo thmt the answer is obtained by mukiplying the 
denominator of f by the divisor 4. This is a method 
which can oHwayM be pursued in dividing any fraction by a 
whole number, viz : << multiply the denominator by the di- 

But there is another method which is aomelimea more 
convenient. 

Let ^ be divided by 4. 

Now the quotient of 8 units divided by 4, is 2 units. Of 
course the quotient of 8 sixteenths divided by 4, is 2 m- 
teentks. In this case we have dioided the numerator by 
the divisor 4. This can be doae in all cases where the 
numerator can be divided without remainder. 

But when a' remainder would be lefl, it is best to divide, 
by muU^jfing the denominator. The answer is of the same 
value either way, though the name is different. 

For example ; in dividing ^ by 2, we are to find how 
many times 2 is contained in ^, Divide by multiplying 
the denominator by 2, and we find that it is contained not 
oncey but ^ of once. By dividing the numerator by 2, we 
find also that it is contained not once, but f of once. Now 
I and -^ is the same value, by a different name. For i( 
a thing is divided into eighteen parts, and we take four of 
them, we have the same value as if it were divided' into 
nine parts and we took two of them. 

Divide the following by both methods, and explain them 
as above. 



Divide 

« 



♦ 


by 


3 


H 




4 


U 




6 


If 




8 


it 




lU 


iH 




12 



Divide 

ti 
«( 

ii 
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by 
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ii 




6 


ii 




7 


H 




9 


^ 




11 


M 




9 



Rule fob Division whebr the Dividend is a 

Fraction. 

Dicide (he numerator of the Fraction hy the Divisor, or, 

What other meUiod ii th«ra 7 
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(sT Mi wauU letm a rmamier;) mtMfplyike demminmar 
bp the Dimtor. 

EXAMPUBS FOB THE SjUATX. 

In the following exaiQpleSy dioide ike fmmerator hy ike 
dmsar. 



Divide 

« 
it 
it 



« by 

H " 

If " 
H 






4 

5 

8 

10 

12 



.Divide 



u 



m by " 

« 16 

« 7 

« 75 




.»{ 



In the following examples mubipiy the 
the divisor. 



by 



Divide 

it 



I 

if 



by 

<r 



4 

6 

8 

12 

24 



Divide 



f 

A 



by 

(C 

u 

u 
it 



5 
7 

9 
12 
61 



In the follow;ing examples divide the numerator by the 
divisor* 

Divide |f by 3 



u 






u 



8 
7 
4 



Divide H ^7 ^ 
II « 9 



(C 
Ci 



Examples fok Mental Exebcisbs. 

1* If you have | of an orange, and wish to divide it 
equally between 2 children, what part do you give each ? 

2. If you have | of a load of hay, and divide it equally 
among 6 horses, how much do you give each 7 
. 8. If you have ^ of a yard of muslin, and divide it into 
3 equal parts, what part of a yard is each part T 

4. If you have || of an ounce of musk, and divide it 
into 12 equal portions, what part of an ounce is each por- 
tion? 



What ii dM rale for IMvimm when the difidMid only is a ikMtkn 7 

13 



IM Aimanncu laceim »ast. 

5. If yan dhride U <^ ^ M^ «to ^ ^V^ P«rt% what 
part of a dollar wiU each part be? 

6. If a man owna if of a eaigo, and divides it equally 
amoDg 4 sonay how oMch doea he gire each ? 



DmnoN OF cm Fsaotion bt akothss. 

When one fraction is to be divided by another, the 
same principle is employed, as when whole numbers are 
divided by a fraction. 

For example, if the whole number 12 is to be divided 
by |, we first multiply by the denominator 4, to find how 
often one fourth is contained in 12, and then divide by 3» 

* to find how often three fourths are contained in it. 

In like manner, if we wish to find how many.times, or 
parts of a time, } is contained in -f^^ we first find how often 
one fourth is contained in it, by reasoning thus : 

One unit would be contained in ^, two twelfths of one 
time. 

One fourth would be contained four times as often, or 
rff of one time. 

We thus find how often 4me fourth is contained in ^, by 
multiplying it by 4, thus : 

AX 4 = ^^. 

But three fourths would be contained only one third as 
often, and we find a third of ^ by muUiplytng its denomi* 
nator by 8. For when we wish to divide a fraction by 3, 
we multiply its denominator, and thus make the parts rep- 
resented by the denominator, three times smaller^ thus : 

Here the twelfths are changed to thirty-sixths ; and a 

• thirty «sizth is a third of one twelfth. 

It will be found by examining the foregoing process, 
that in dividing one fraction by another, the fraction which 
is the dwidend has its numerator multiplied by the denom" 



1m any different principle employed in dividing a fiaction by a whole 
number? Explain the process. In the above example why was the nu- 
merator of tile dividend ttdtiplied by tilie denomiiialor ef the diviacff ? 



1 
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mUor of the dhkor, and tU denmnkuUpr mubiiplikd by the 
numerator of the divisor. 

Let another example be taken and obeenre thus. 

Let f be divided by {• 

I if divided by one unU would c;ontain it noi once but )- 
of once. But if divided by one siaelh it would contain it 
6 times as often or 6 times f, which is y • 

Here the numerator of the dividend ()) has been multi* 
plied by the denominator of the divisor (|)y and we have 
thus found how often ont sixth is contained* 

Four sixths would be contained only (me fourth as ofteii» 
and we therefore divide y by 4 by mUtipfyn^ its denomi* 
naior and the answer is ^, and here the denominator of 
the dividend (^) has been multiplied by the numerator of 
the dioisor (|^). 

We therefore multiplied the mimeraJtor of the dividend 
by the denominittor of the divisor to find how often one sixth 
was contained, and multiplied the d^mmimitor of the dM* 
dend by the numerator of the divisor to find how often ^btir 
sixths were contained* 

Let the following^ be performed and explained aa above. 



Divide f by f 
if I « I 



Divide t by f 

" « " A 



This process corresponds with that used in dividing a 
fohole number by a fraction** 

For if we divide 12 by | we first multiply it by 4 to find 
how many one fourths there are in 12, and then divide the 
answer by 3 to find how many three fourths there are* 

So in dividing f by | we first multiply it by 4 to find 
how many times one fourth is contained thus (|), and thea 
divide it by 3 to find how many times three fourths are 
contained thus, (,'j). 



' 




RxAHFIiBS. 








Divide 
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by 
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Divide 
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*y ft 




it 


tV 


(( 
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A 
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(( 


tV 


K 


1 


« f 





Why WM tha denommator of the diTidend mnitiplied by the ranatnua 
of thediTiKir? Explain Iww this pioc«« coR«ipo]idf with that laed in 
dividing wbok namMn. 
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We in»ert a fitetioii when we dtckange ikt ftaees cf 
iheniimeraim'andthedemmmator. 

Thus i inverted is f., and } ifaYerted is f and ff in- 
▼erCed is ff , dsc. 

Now it appears, as ahove, that if we wish to divide | 
by I we are to multiply its ntfrnerator (3) hy the denomi. 
nator (6) and its denominator (4) hy the numerator (2). 
This is more easily done, if we invert ike dhitar f , thus |. 

When the divisor is thus inverted we can midtipfy the 
mumerators together for a new numerator and the dmamu 
natorefar a new denominator and the process is the same. 

Thus let us divide f by }. 

Inverting the divisor | the two fractions would stand to- 

Sther thus f }. We now multiply the numerators and 
nominators together and the answer is -U, and it is the 
same process, as if we had not inverted the divisor, but 
multiplied the numerator of the dividend by the denomi- 
nator of the divisor and its denominator by the numerator 
of the divisor. 

This method therefore is given as the easiest rule, but 
it must be remembered that in this process we always mid» 
tiply the dividend by the denominator of the divisor and di* 
vide it by the numerahr^ as we do in case of whole 
numbers. 



COKXON KVLE FOR DIVIDING ONE FRACTION BT ANOTHBR. 

Invert the Divisor j and then mtdtipfy the numerators and 
denomi$ustors together. 

EXAMPLIS FOR THB SLATB. 

Divide ff by ^. 
' Invert the divisor and the fractions stand thus ff y . 
Multiply them together, and the answer is f|f • 

^ — _ - ■ - - ^ -^ ^ ■ ^ 

How is a fivction inverted ? yVhtti^ is die common rule for dividing one 
fiaction by anotlier? 
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Divide 


H by H 


Divide 


H by H 
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" H 
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" H 
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« If 
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"t% 



DBOIMAL DIVISION. 

In order to understand the process of Decimal Division, 
it is needful to recollect the method of dividing, and multi- 
plying, by ciphers and a separatrix. 

If we wish to multiply a number by a sum composed of 
1 with ciphers added 4o Uy we add as many ciphers to the 
multiplicand, as there are ciphers in the multiplier. Thus 
if we wish to multiply 64 by 10, we do it by adding one 
cipher, 640. If we are to multiply by 100, we add two 
ciphers thus, 6400, d^c. 

Examples. 

Multiply 3 by 100 Multiply 46 by 100 
« 19 « 1000 « 2 " 100000 

If we wish to multiply a decimal by any number com- 
posed of 1 with ciphers annexed, we can do it by remomng 
the separatrix as many orders to the right, as there are cu 
phers in the multipiier* 

Thus if ,2694 is to be multiplied by 10, we do it thus ; . 
2,694. If it is to be multiplied by 100, we do it thus ; 
'26,94. If it is to be multiplied by 1000 we do it thus ; 
269,4. But to multiply by a million, we must add ci-. 
phers also, in order to be able to move the separatrix as 
far as required, thus; 269400,. 

EXAXFUBS. 



Multiply 2,64 by 10 
«' 86,9468 «< 100 
'< 8,2 " 1000 



Multiply 6,4 by 10000 
*< 1,643 " 10 

<< 3,2 <« 1000000 



18* 



160 



▲siTUHsno. liBoom ^Awt* 



The same method can be employed va dhsidkig Aeci- 
mals, by any number eomposed of 1 and ciphers an- 
nexed. 

The rule is this. Remove the eeparairix as many arJen 
to the lefit as there are ciphers in the divisor. 

Thus if we wish to divide 23,4 by 10, we do it thus ; 
2,34. 

If we wish to divide it by 100 we do it thus, ,234. But 
if we wish to divide it by a thousand it is necessary to pre- 
fix a cipher thus, ,0234. If we divide it by 10,000 we do 
it thus, ,00234. 







Examples. 


' 


Divide 2,4 


by 


100 


Divide 24,3 by 


10 


" 2,46 




10 


« 246,9 « 


100 


3,2 




1000 


" 2,3 « 


100000 


« 2,4 




10 


« 34,26 « 


1000 


Multiply 2,4 




10 


Mult'y. 34,26 « 


1000 


Divide 328,94 




100 


Divide 3,2 « 


10000 


Multiply 326,94 




100 


Multiply 3,2 « 


10000 



It is needful to understand, that a mixed decimal can 
b6 changed to animprqper decimal fraction. 

Bor example, if we change 3,20 to an improper decimal 
fraction, it becomes 320 hundredths (fff )» which is an 
improper fraction, because, its numerator is larger than 
the denominator. 

But we cflinnot , express the denominator of 320 hun« 
dredths, by a separatrix in the uswd manner, for the rule 
requires the separatrix to stand, so that there will be as 
many figures at the right of it, as there are ciphers in the ' 
denominator. 

If then we attempt to write 320 hundredths in this way^ 
it will stand thus, 3,20, which is then vl mixed decimal and 
must be read three uniis and 20 hundredths. If it is writ* 
ten thus, f f ^, it is then a vulgar and not a decimal frac- 
tion. 



WhBt is the rale fat diTiding decim«]fl br anv nomber , 
uaAdfhum'i What can ^ mixed decimal be cSnnged to? 
ampto. 



npoeed of 1 
Give an ex- 



But it i» conTenittit in ezplaiiMng several preeeseee in 
fractions, to have a method for expressing improper deei*^ 
maXinuAwM^ without writing their denominator. The fel- 
lowmg method therefore will be used. 

Let the inverted separairix he used to express an im- 
proper decimal fraction. Thus let the mixed decimal 2,4 
which is read two and /our terUhfi be changed to an im- 
proper decimal thu% 2<4 which: may be re^ twenty.faur 
tenths. 

The denominator af an improper decimal^ (like that of 
other decimals) is dways 1 and as many ciphers as lAere 
are Jigures at the right of the separatrix. It is known to 
be wa improper decimal, simply by having its separatrix 
inverted. 

Thus 24,69 is read, two thousand four hundred and six- 
ty-nine hiundredlks* 239^6 is read, two thousand three 
hundred and ninety-six tenUhs^ dec. 

EXAMPSIES. 

Change the following mixed decimals to imoroper dect- 
maU, Jd read them. ' ^^ 

246,8 24,06 82,1 

326,842 8,6496 49,2643 

6,4692 868,491 26,8496 

RinCE FOB WBITINO AN IkPROPBB DbCXMAI.. 

Write as if the numerator were whole mmberSfamd place 
an inverted separatrix^so that there wiU be as many Jigures 
at Iherightj as thereare ciphers in the denominator. 

\ Write the following improper decimals. 

Three hundred and six tmihs. 

Four thousand and nine hundredths* 

Two hundred and forty-six thousand, four hundred and 
six tenths. 

Three millions, five hundred and forty-nine tenAe of 
thousandths. 

Whatifl tlie denominator of an improper decimal ? How ii it known to 
ba«aiflqiioperd0oimal7 What k the ndefiirwiitiiigimpiopMrdeoiiBalaT 
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Two hondred and nxty-feur dioasaady five hnndred and 
tij. ihautandAs. 
Five hundred and ninety-aiz tmiks. 

DficiKAL Division when the Divisor is a whole 

I7UMBEK. 

"The rules for Decimal Divisioa are constructed upon 
this principle, that any quotient figure must always be put 
in the same order as the lowest order of that part of the 
dividend taken. 

Thus if we divide ,25 (or two tenths, five hundredths,) 
by 5, the quotient figure must be put in the hundredth or- 
der, thus, (,05) because the lowest order of the dividend is 
hundredths. ^ 

Again, if ,250 is divided by 60, the quotient figure ihust 
be 5 ihmuarMiSf ()005) for the same reason. 

Let us then divide ,256 by 2. We proceed exactly as 
in the Short Division of whole numbers, except in the use 
of a separatrix. 

Let the pupil proceed thus : 

2),256 
,128 

2 tenths divided by 2, gives 1 as quotient, which is 1 
tenth, and is set under that order with a separatrix before 
it. 5 hundredths divided by 2, gives 2 as quotient, which 
is 2 hundredths, and is set under that order. 

1 hundredth remains, which is changed to thousandths, 
and added to the 6^ making 16 thousandths. 

This, divided by 2, gives 8 thousandths as quotient, 
which is placed in that order. 

If the divisor is a whole number, and has several or- 
ders in it, we proceed as in Long Division, except we use 
a separatrix, to keep the figures in their proper order. 
Thus if we divide 15,12 by 36, We proceed thus : 

■ --- - — ' " ■ ' 

On what principle are the rules for decimal diyition constructed ? Ex» 
plain the eumple givea If the divisor is a whole number, and has se* 
Teial orders, how 4ol we proceed ? 
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36)16,12(,43 
14,4 

~2 
,72 

,00 

We first take the 15,1, and divide it, remembering that 
the quotient figure is to be of the same order as the lowesi 
order in the part of the dividend takeuy of course the quo- 
tient 4 is 4 tenths (,4) and must be written thus in the 
quotient. 

We now subtract 36 times ,4 which is 14,4, (see 
rule for Decimal Multiplication, page 108) from the part 
of the dividend taken and 7 tenths (,7) remain. 

To this bring down the 2 hundredths* Divide, and the 
quotient figure is 2 hundredths^ which must be set in that 
order in the quotient. 

Subtract 36 times ,02 (or ,72) from the dividend and 
nothing remains. 

Let the following sams be performed and explained as 
above. 

Divide 76,8 by . 24 I Divide 37,8 by 21 
« 94,6 « 43 I « 86,8 *« 26 



Simetimes ciphers must be pr^xed to the first queliem 
figure^ to make it siand in its proper order. 

For example, let ,1612 be divided by 36, and we pro- 
ceed thus, * 

86),1612(,0042 
,144 . 

,0072 
,0072 

OOOQ 



Biplftin tiM «nmpl* given. 
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We take ,151 first, which U 151 tkautandthg {(or ihe 
denominator of any decimal is always of the same order 
as the lowest order taken). 

This divided by 36 gives 4 as quotient* This 4 is 4 
thousandths^ because the lowest order in the part of the 
dividend taken is thousandths. Therefore when it is put 
in the quotient it must have two ciphers and a sep^ratrix 
prefixed thus ,004. 

We now subtract from the Sividend 36 times, ,004 or 
,144. (See rule for Decimal Multiplication.) 

It is desirable in such cases to place ciphers and a sep- 
aratrix in the remainder^ to make them stand in their 
proper orders. 

10 the remainder (,007) bring down the 2 tenths of 
thousandths, making 12 tenths of thottsandths* 

This divided by 36 gives 2 tenths of thousandths as quo- 
tient, which is set in that order. 36 times 2 tenths of 
thousandths (or ,0072) being subtracted, nothing remains. 



• 
Sometimes toe must add ciphers to the dividend before we 
can begin to divide. 

For example, let ,369 be divided by 460, and we pro* 
ceed thus, 

469),3i890(,00078 
,3283 

,04070' 
,03752 



,00318 JH 

We find that ,369 cannot be divided by 469, so we add 
a cipher to it, making it 3690 tenths of thousandths. 

This divided by 469 gives 7 as quotient, which is 7 
tenths of thousandths^ (,0007) because the lowest order of 
the dividend is of that order. 

We now subtract 469 times ,0007 (which is ,3283) from 

the dividend, and ,0407 remain. 

I .lia I. ill ■■■ iii^i.—— — — i^»» 

Of wh8t order u the denon^inttor of uav deounal ? 
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T# this remainder we add a cipher, and change it from 
407 ieniha of ihausanBths to 407O hundredths of thou, 
sandths. 

This divided by 469 gives 6 as quotient, which is 8 
hundredths of thousandths, because the lowest order in ^he 
tlividend is hundredths of thousandths. 

We now subtract 469 times 6 hundredths of thousandths 
(or ,08752) from the dividend and ,00818 remain. 

We Could continue dividing, by adding ciphers to the 
remainders, but it is needless. Instead of this we can set 
the. divisor under the remainder as in common division, 
thus|^|. 

It IS not needful to retain the separatrtx and ciphers * 
when thus writing a remainder, because when put in the 
quotient, it is not considered as the |^| part of a whole 
number, but as a part of the hwest order in the decimal^ 
by which it is placed. 

•Thus when this is put with the above quotient, we read 
the answer thus, 78 hundredths of thousandthsy and ^f of 
another hundredth of thousandth. 

Let the following sums be performed and explained as 
above. 



Divide 8,694 by 84 

« ,36946 « 841 

« 3,26 " 589 

" 32,4 •* 886 

« 864,6 « 99 



Divide 42869 by 95 

" 3,69428 *« 49 

« ,260 " 483 

« 481,4 «« 81 

« 28,1 « 15 



Decimal Division when the Divisor is a Decimcd. ' 

When the divisor is a decimal, we proceed as in divi- 
ding by a Vulgar Fraction, viz. 

We mukiply by the denominator, and divide by the tmme* 
rator. 

Thus if we are to divide 24 by ,4, we are to find how 
many 4 tenths there are in 24. 

We first multiply 24 by the denominator 10, to find how 
many one tenths there are, and then divide by the nujner* 

ator 4, to find how many 4 tenths there are. 24 is miilti« 

^^,, I -- 

What u the nde for dedmd dirinon, wlien tb0 ditit^ 
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pU«d by tan, thus ; 2^% and h w the ioTertod a^siytrixy 
to show that it is not 240 whole number^^ but temtkt. 

We now ha^e found that in 24 there are 240 one tenths, 
we now divide by 4, to find how mwiy 4 tenths there are* 
The answer is 60, which according to the rule, must be of 
the same order as the loweH order in the dividend, or 60 
tenihif and must be. shown by the inverted separatriz thus 
(6<0.^ This may be changed to whole numbers by reverU 
twtne separatrix thus (6,0.) 

w hen the dividend is a decimal^ we can multiply by re- 
moving the separatriz. 

Thus let 8,64 be divided by ,86. 

Here we are to multiply by 100, to find how many one 
hundredikB there are in the dividend, and then divide by 
d6 to find how many 36 hundredths there are. 

We multiply by 100, by removing the separatrix two 
orders toward the rights and then dividing by 36, we have 
24 as answer, which is 24 units, because the dividend.is 
' units, as appears below. 

* 36)864,(24 
72 

144 
144 

« 

000 



If the divisor is a timed dedmdl, we change it to an tm- 
proper decimal, and then proceed as before, multiplying 
by the denominator and dividing by the numerator. 

Thus let 10,68 be divided by 4,6. 

We first change the divisor into an improper decimal 
thus, 4'6 {^6 tenths.) 

We now are to multiply the 10,58 by 10, to find how 
many one tenths there are, and then divide by 46, to find 
how many 46 tenths there are. 

If Uio diviwr Iw s mixid decimal, what u tlw piooeii ? 
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We multiply by 10 by removing the separatrix thus, 
105,8, and proceed as follows. 

40)105,8(2,3 
92 



13,8 
13,8 

000 



Here we divide 105 units by 46, and the quotient fig- 
ure is 2 units* 

We then subtract 46 times 2 units from the dividend, 
and 13 units remain. To this bring down the 8 tenths. 
This is divided as if whole numbers, but the quotient 3 is 
3 terUhsy because the lowest order in the dividend is tenths. 
It is set in the quotient with the separatrix before it, and 
then 46 times ,3 (or 13,8) is taken from the dividend, and 
nothing remains. 

Let the following sums be performed, and explained as 
above. 



Divide 46,4 


by 3,6 


Divide. 891,6 by 


,2 


« ,431 


" 2,41 


« 8,964 « 


8,6 


« 4,56 


" 3,64 


" 89,96 " 


4,861 


" 464,02 


« 3,2649 


« 8,641 " 


,4169 



•The following then is the rule for Decimal Division. 

Rule fok Decibial DrvisioN. 

If the divisor is a whole number , dmde as in common di» 
viston, placing each quotient figure in the same order as the 
lowest order of the dividend tcScen, 

If the divisor is a decimal^ multiply by the denominator^ 
and divide by the numerator, placing each quotient figure in 
the same order as the lowest order of the dividend takm. 

If the divisor is a mixed decimal, change it to an improper 
decimal, and then proceed to multiply by the denominator and 
divide by the numerator. 

What is the rule for deciiiial dxvuion 7 

14 



N. B. The rub Jet mMpIymg and daridmg Fkderd 
Money^ is the eame at for DedrndU, 









EXAMPUM. 




How 


many 


times 18 


^2,04 contained in 99,40 ? 






Divide 


•2,04 by {,84 






(C 


,02 « 


8,41 






cc 


2,41 « 


19,24 






<c 


324,07 « 


64,81 







u 


20,46 " 


,49 



As it is found to be invariably the case that the deemd 
Cf4ers in ihe dmsor and quoUent ahoaya tqwd those of the 
dividend^ the common rule for decimal division is formed 
on that principle, and may now be used. 

Common bule for Decimal Division. 

Divide as in whole numbers. Point of in the quotieat 
enough decimals to make the decimal orders of the divisor 
and quotient together equal to those 'of the dividend^ counting 
every cipfier annexed to ihe dividend^ or to any remainder^ as 
a decimal order of the dividend. If tliere are not enou^ 
figures in the quotient^ prefix ciphers. 

In pointing off by the above rule, let the teacher ask 
these questions. 

How many decimals in the dividend? How many in 
the divisor ? How many must be pointed off in the quo- 
tient, to malie as many in the divisor and quotient, as 
there are in the dividend ? 

Examples. 

At $,75 per bushel, how many bushels of oats can be 
bought for 914,23 1 

How much butter at 16 cents a pound, can be bought 
for #20 ? 

A Judf cent can be written thus, $,005 (for 5 mills is 
half a cent, or 5 thousandths of a dollar.) 

What ii the eommon role for decimal division 7 ^ 
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A fuarier of a emit can be written tkue, 9,0025 (for i 
of a cent is 26 tens of thousandths pf a dollar.) 

At 12^ cents per hour, in howr much time will a man 
earn $46. 

' At 6| cents per pint, how much molasses may be bought 
for 82 ? 

At $,06 an ounce, how much camphor can be bought 
for $3? 

At 8,12^ a bushel, how much coal could be bought for 
•6? 

Divide ,032 by ,005. 

ExEBCiSEs IN Decimal Multipucation and Division. 

Multiply ,25 by ,003. Divide ,25 by ,003. 

Multiply 3,4 by 2,68. Divide 3,4 by 2,68. 

Multiply ,005 by ,005. Divide ,004 by 16,4. 

If you buy 24 bushels of coal, at $09 per bushel, what 
does the whole cost ? 

If a man's wages be fifty hundredths of a dollar a day, 
what will it be a month 1 

What will be the cost of 25 thousandths of a cord of 
wood, at $2 a cord ? 

What will be the cost of twelve hundredths of a ton of 
hay, at $11 a ton ? 

If a man pays a tax of two mills on a dollar, how much 
must he pay if he is worth $350 ? 

If a man pays $,06 a year for the use of each dollar he 
borrows of his neighbor, how much must he pay in a year 
if he borrows 264 dollars? How much in two years ? 



REDUCTION. 

Reduction IB changing units of one order, to units of 
another order. 

RedueHon Ascending^ is changing units of a lower to a 
higher order. 

Whatiindttctkm? Whatisndiictioaaioendinff? dMoendiiig? 
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Reduction DeBeendmg^ is changing units of a higher to 
a lower order. 

Examples for mehtal exebcise. 

In 4 gallons how many quarts f 

Note. Let each sum be stated thus. One gallon con- 
tains/our quarts, and your gallons four times as much. 4 
times 4 is 16. 

In 4 gallons how many pints ? 

In 8 yds. 3 qrs. how many quarters ? 

In 8 feet how many inches ? 

In 4 bushels how many c(uarts ? 

In 5 hours how many minutes ? 

Are the above sums in Reduction Ascending or De- 
scending ? 

In 32 quarts how many gallons ? 

Let such sums be stated thus. One gallon contains 4 
quarts. In 32 quarts therefore, there are as many gallons 
as there are 4's in 32. 

In 42 pints how many gallons ? 

In 49 quarters how many yards ? 

In 56 nails, how many quarters and how many yards ? 

In 64 inches how many feet ? 

In 36 barley corns how many inches ? 

In 96 quarts how many bushels ? 

In 120 minutes how many hours ? 

In 48 feet how many yards ? 

In 94 inches how many feet ? 

In 3 yards how many inches ? 

In 4 gallons how many pints ? 

In 32 quarts how many gallons 1 

In 80 penny weights how many ounces ? 

In 24 ounces how many penny weights ? 

In 8 pounds how many shillings ? 

In 40 shillings how many pence ? 

In j&2, 9s. 6d. 3 qrs. how many farthings ? 

In doing this sum we proceed in the following manner : 



f^mm^^^m^rtamv^gm 
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£ 8. d* qr. 
2 « 9 M 6 <« 8 
20 

49 shillings. 

594 pence. 
4 

2379 farthings. 

We first change the pounds to sMUingSy by multiplying 
by 20, and add Uie 9 shillings to them, making 49 shil- 
lings. 

We then change the 49 shillings to penee^ by multiply. 
ing by 12, and add the 6 pence to them, making 694 
pence. 

We then change the 594 pence tofartMngSi by multi- 
plying by 4, and add the 3 qrs. and thus we obtain the an- 
swer, 2379 qrs. 

This is Reduction Descending^ because we have chan- 
ged units of^ a higher order to those of a htoer. 

Why did we multiply by 20, 12, and 4 ? 

Let us now reverse the process, and change 2879 far- 
things to pounds. 

We proceed thus : 

i 

£. s. d. qr. 
4)2879(2 « 9 « 6 " 3. 
12)594 
20)49 
2 

We first change the 2379 farthings to penccy by divi- 
ding by 4, and the answer is 594 pence, and 3 farthings 
(or or.) over, which is put in the quotient with qr. over it. 

We then change the 594 pence to shiUings, by dividing 
by 12, and the answer is 49 shillings, and six pence over, 
which is put in the quotient with d. written over. 

We next change the 49 shillings to pounds^ by dividing 

14* 
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by 20, and find there is £2 and 98. over, which are both 
put in the quotient with their signs written over them. 

Why did we divide by 4, 12, and 20 ? 

Let the following sums be performed and explained in 
the same way. 

Change 2486 farthings to pounds. 

Change £2 18s. 4d. 2 qr. to farthings. 

Change 241 shillings to pounds. 

Change 249 pence to shillings and pounds. 

Change £21 28. to farthings. 

Change 361 pounds to pence. 

Change 85 shillings to pounds. 

Rule for Reduction. 

To reduce from a higher to a lower order. 

Multiply the highest order by the nundter required of the 
next lower order^ to make a unit of this order. Add the 
next lower order to this product, and multiply it by the num^ 
ber required of the next lower order, to make a unit of this 
order, adding as before. Thus through all the orders. 

To reduce from a lower to a higher order. 

Divide the amount, given, by the number required to make 
a unit of the next higher order. Divide the answer in the 
same way, and continue thus tUl the answer is in units of the 
order demanded. The remainders are of the same order 
as the dividend, and are to be put as a part of the answer. 

EXEBCISES. 

Bought a tankard of silver weighing 5 lb. 3 oz. for 
which I paid 91,12 an ounce, how much did it cost? 

Reduce 2 lb. 8 oz. 11 pwt. to grains. 

In 8 lb. 93. 43. 29 16 grs. how many grains ? 

In 11924 grains how many pounds? 

What cost 4 cwt. 3 qrs, 17 lbs. of sugar, at 12^ cents 
per lb. 

In 436 boxes of raisins, each containing 24 lbs. how 
many cwt. ? 

WKit if dke rale for reduction ? 



BBDVcnoir. 163 

In 63469542 drams, how many tons ? 
In 546 yards how many nails ? 
In 5486 nails how many yards ? 
In 118K yards, how many Ells Flemish? 
How many barley corns will reach round the globe, it 
being 360 degrees 7 

How many miles in 836954621 barley corns ? 

In 18 acres, 3 roods, 12 rods, how many square feet? 

How many square feet in 16 square miles? 

In 9269546231 square feet how many square miles ? 

In 37 cords of wood how many splid feet ? 

In 20486 solid feet how many cords ? 

In 4 pipes of wine how many pints t 

In 9120854 pints how many pipes ? 

In 464 bushels how many quarts ? 

In 964693 pmts how many bushels ? 



REDUCTION OF FRACTIONS TO WHOLE 

NUMBERS. 

1. In ten fifths, how many units ? 

2. In fourteen sevenths, how many units ? 

3. Change fifteen fifths to units. 

4. Change thirteen fourths to units, and wiiat is the an- 
swer ? 

5. Change eighteen fourths to units, and what is the an« 
swer? 

6. Change fourteen sixths to units. 

It will be perceived, that in answering these questions, 
the pupil divides the numerator hf the d^uminator. Thus 
in changing twelve fourths .to units, the numerator twelve 
is divided by the denominator four. The above sums are 
to be performed mentally first, and the answers given, and 
then they are to be written, thus, 

7. Change fourteen sixths to units. 
Ans. y » 14 -^ 6 » 2 f . 

Let the pupil be required to perform all the above sums, 
in this manner. 
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Rin.B FOB RbDUCIKO FbAOTIOHS to WhOU N01IBKK8. 

Divide the numerator hf the denominator; ttrite the re* 
mainder, if there be any^ over the denominator, and annex 
ikefractiony ihu8 formed^ to the quotient* 



1. Reduce y to a whole or mixed nomber. Ani* 9}* 

2. Reduce y. Ans. 9}. y. Ana. 9^. y. Ans. 
15f y. Ans* 2f. 

3. Reduce 4*. Ana. 52|. *y«. Ans. 505. <i|««. 
Ans. 2425. 

4. Reduce "y*. ^y^. »»y". •ly*. i3aj9es. 

5. Reduce ••''•f*">. ''•••^•••t. 6«o3|4««a. 

6. Reduce Tiifyj**©. 4»c6y*ii7, ssatynss. 

69S48SS1768^ 



REDUCTION OF WHOLE NUMBERS TO 

FRACTIONS. 

1. In three units, how many fourths, and how is the an- 
swer expressed in figures? 

2. How many fifths is three units and two fifths, and 
how is the answer written ? 

S. Reduce 9 units to sixths. 

4. Reduce 7 units and two twelfths to twelfths. 



Rule for seducing Whole Nvxbebs to Fractions. 

^ Multiply the whole number ly the denominator of thefrac- 
fton to wMch U is to be reduced^ and place the product over 
this denominator. If there is with the unUsy a fraction of the 
same denominator ^ add the numerator of this fraction to the 
product^ before placing it over the denomtnator. 

'What is fhe rule for reducing fiactious to whole nuniben ? What ia the 
rule for feducing whole nunbeia to firactioiie? 
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Examples. 

1. How many 4ths in 1 ? How many in li ? In 1} ? 
In If? 

2. How many 5ths in 1 ? In 5 ? In 1^ ? In If ? In 

3. How many 7tha in 7 ? In 8 ? In 12 ! In 7| ? In 
5f ? 

4. How many 12ths in 9 ^ ? In 7 ^? In 3 ^? In 

5. How many 6ths in3 ? In 4? In 5 | ? In 7 | ? In 
8? In 9^? In 12? 

6. How many 27ths in 8 ? In 2 ? In 5 ^ 1 Ans. ||. 

7. How many 19ths in 15? In 13 ^ ? In 17 |f ? 
Ans. «^. «sV- W^ 



REDUCTION OF VULGAR TO DECIMAL 

FRACTIONS. 

Decimal Fractions are generally used in preference to 
Vulgar, because it is sa easy to multiply and divide by 
their denominators. 

Vulgar Fractions can be changed to Decimals by a pro- 
cess which will now be explained. 

In this process, the numerator is to be considered as 
units divided by the denominator. 

Thus I is 3 units divided by 4, for } is e^ fourth of 3 
units. 

We can change these 3 units to an improper decimal 
thus, 3-0 (30 tenths), and then divide by 4 ; remembering 
that the quotient is of the same order €U the dividend. 

4)3*0(,75 
2«8 

,20 
,20 

Thus the 30 tenths are divided by 4, and the answer is 
7 tenths, which is placed in the quotient, with a separatriz 
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prefixed. 4 times 7 tenths (or 28 tenths) are then sub« 
tractedy and the remainder is fi. This, in order to divide 
it by 4, must have a cipher annexed, making it 20 hun- 
dredths. The quotient of this is 5 hundredths^ and no re- 
mainder. 

(In performing this process, particular care must be 
taken in using the separatrix, both for proper and improper 
decimals.) 

Let I be reduced in the same way. 

The two units are first changed to an improper decimal, 
thus : 

8)2*0(,26 
1*6 




We proceed thus. 20 tenths divided by 8, is 2 tenths^ 
which is placed in the quotient. 8 times ,2 or 16 tenths 
(1<6^ is then subtracted, and ,4 remain. 

Tnis is changed to 40 hundredths (,40) by adding a ci- 
pher, and then divided by 8. llie quotient is 5 hun* 
dredthsy which is put in the quotient and there is no re- 
mainder. 

Note. Afler 3 or 4 figures are put in the quotient, if 
there still continues to be a remainder, it is not needful to 
continue the division, but merely to put the sign of addu 
tion in the quotient to show that more figures might be 
added. 

Example^. 

Reduce ^ to a decimal, and explain as above. 

Reduce ^||^y^^|| each to a decimal of the same 
value. 

Let the pupil be required to explain sums of this kind 
as directed above, until perfectly familiar with the prin- 
ciple. 

When fractions of dcJlars and cents are expressed, their 
decimal value is found by the same process. 
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For example, change | a dollar to a decimal. 

Here the 1 of the numerator, is one doOar^ divided bj 
2. By adding a cipher to this 1 and using the inverted 
separatrix, the dollar is changed to 10 dimes, and when 
this is divided by 2, the answer is 5 ; which being of the 
same order as the dividend, is 5 dimes. 

The answer is to be written with the sign of the dollar 
before it, thus 80,5. 

The only difference between the answer when i is re- 
duced to a decimal, and when ^ a dollar is reduced to a 
decimal, is simply the use of the sign of a dollar (t) and 
a cipher in the dollar order. 

1. Reduce \ to a decimal. Ans. ,5» 

2. Reduce I a dollar to a decimal. Am. 80,5. 

3. Change | of a dollar to a decimal. Ans. ^0,125. 

4. Change xV ^^ ^ dollar to a decimal. Ans. 80,0625. 
In this last sum there must be two ciphers added to the 

numerator, changing the 1 dollar to cents, instead of dimes ; 
and in this case a cipher is put in the order of dimes, and 
the quotient (being of the same order as the dividend) is 
placed in the order of centf. 

5. Reduce ^ of a dollar to a decimal. Ans. 80,2. 

6. Reduce f of a dollar to a decimal. Ans. 80,625. 

7. Reduce VV ^^ ^ dollar to a decimal. Ans. 80,1671. 

8. Reduce ^ to the decimal of a dollar. Ans. 80,01. 



RULB FOB THE REDUCTION OF VuLOAB TO DeCDCAL 

FRACTIONS. 

Change the numerator to an improper decimal, by annex- 
ing ciphers and using an inverted separatrix. Divide by 
the denominator, placing each quotient fgure in the same or* 
der as the lowest order of the part divided. 

1. Reduce ^^ to a decimal. Ans. .0016. 

2. Reduce -^l^ to a decimal. Ans. .028. 

3. Reduce yf ^ to a decimal. Ans. .05625. 

4. Reduce i to a decimal. Ans. .3333333+ 

^ Iv • 

Why aie decimal Tractions used in preference to Tulgar 7 What ia the 
rule wi reducing vulgar to decimal firactione 7 
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Nora. We see here, that we may go on forever, and 
the, decimal will continue to repeat 3S, ^c. therefore, the 
sigii of addition 4* in *uch cases may be added, as soon 
as it is found that the same number continues to recur in 
the quotient. 



REDUCTION OF FRACTIONS TO A COMMON 

DENOMINATOR. 

Before explaining this process, it must be remembered 
that lift d^c. or a fraction which has the numerator 
and denominator alike, is the same as a unit. If therefore 
we take a fourth of f it is the same as taking a fourth of 
one. If we take a sixth of f it is the same as taking a sixth 
of one. 

If we take | of f it is the same as taking f of one. 

Whenever therefore we wish to change one fraction to 
another, without altering its value, we suppose a unit to be 
changed to b. fractional Jam^y and then take such a part of 
it, as is expressed by the fraction to be changed. 

For example, if we wish to change | to twelfthSf we 
change a unit to twelflhs and then take | of it, and we have 
j- of If, which is the same as | of one. 

If we wish to change | to eighths, we change a unit to 
I and then take ^ of it, for | of | is the same as f of one. 

Change |to twelfths, thus, a unit is ||. One third of 
1} is ^. Two thirds is twice as much, or ^. Then | 
are^. 

Change } to twentieths. A unit is f }. One fifth of f } 
is ^. Four fifths is four times as much, or |f . 

Change the following fractions, and state the process 
in the same way. 

Change f to twenty-fourths. 

Change | to twelflhs. 

Reduce f to twenty-sevenths. 

Reduce f to sixty-fourths. 

Reduce ^ to twenty-fifths. 

Reduce f to twenty-sevenths. 

Reduce } to thirty-sixths. 

Reduce \ to forty-ninths. 



J 
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Bedute i^f to thir^-siztka. 

Reduce* f to sixteenths. S 

Reduca ^ to fortieths. 

Reduce |f to thirty-thirds. 

Reduce | to thirty-sixthn. 

Reduce | and } each to twelfUis. 

Reduce | and ^ each to twentieths. 

Reduce ^ f and | each to twelfths. 

Reduce } -f^ and ^ each to fortieths. 

Reduce } i ^ and ^ each to sixty-fourths. 

Reduce iffy and |j> each to forty-eighths. 

In the above examples it is seen that when severtdfrae- 
tions are to be reduced to a common denominator^ a unit is 
changed first to a fractional form with the required deno- 
minator. Then it is divided by the denominator of each 
fraction, to obtain one party and multiplied by thd numera- 
toVy to obtain the required number of parts. 

Thus changing ^ and f each to twelfths^ we first change 
a unit to a fraction with the required denominator 12 ; 
thus, f f • We then divide it by the denominator of ^, to 
obtain one fourth, and nmltiply the answer by 3, to obtain 
three fourths. In like manner with the f . We divide |} 
by the denominator 6, to obtain one sixth, and multiply by 
the numerator to obtain ttoo sixths. 

In changing fractions to common denominators then, the 
unit must be changed to that fractional form which will 
enable us to divide it by all the denominators of the frac. 
tions (which are to be reduced) wUhout remainder. 

Thus if we wish to reduce f and | to a common deno- 
minator, we cannot reduce them to twelfiha^ because |} 
cannot be divided by either the denominator 5, or 7, with- 
out remainder. We must therefore seek a number that 
can be thus divided, both by 7 and 5. 35 is sach a num- 
ber. We now ,take f of f{ and f of |f and the two frac- 
tions are then reduced to a common denominator. 

15 
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dimded 7y oO Ae dmornxnatort ofihe fractum» to U reAi^ 
udi tPtOoitf rtmoMer. Divide this fraeiian by the dmO' 
wmiaiar cf each JraeHtm lo ohiaimme part^ andmuUiplilhi 
the numeralor to obtain the required munber of parts. 

FOBTim XXAMPLES FOB MEMTAL SXSRCISX. 

Reduce } | and f to a commoQ denomioator. 

Lei the unit be reduced to ||. 

Bediice I i f to a eommon denominatOT. Let tbe unit 
be reduced to -(f • 

Reduce f f ^ and -iV ^o a common denominator. 

Reduce | f f to a common denominator. 

Reduce ^ f j to a common denominator. 

Reduce A f || i to a common denominator. 

But there ie another method of reducing fractions to i 
common denominator, which it more convenieot for ope- 
rations on the slate. When a fraction has both its tenns 
(that is, its mmerator and denaminatar) multiplied by the 
same number, it^ value remains the same. 

For example ; multiply both the numerator and deno- 
minator off by 4, and it becomes ^. But | and ^ are 
the same value, with different names. 

Tbe effect, then, of multiplying both terms of afiractioii 
by the same number, is to change their name^ but not ihar 
value. 

If therefore we have two fractions, and wish to change 
them so as to have both their denominators alike, we can 
do it by multiplication. 

PcMT example ; 

Let f and ^ be changed, so as to have the same deno- 
minator. This can be done by multiply ingi>oth terms of 
the f by 9, and of ^ by 3. The answers v|ire ff «id ^) 
and the value of both fractions is unaltered. 

In this case both terms of each fraction were multiplied 
ly the denominator of the other fraction. 

What ii a mile. for reducing fractioiu to a common denominate? WlMt 
if the eflfeet of multiplying both teima of a fraction by the aame iinmber t 
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Let the folio viag firaotk>B6 be reduoed to ft conmoa de» 
nominator in the same waj. 

I. Reduce | and f to a common denomin«tor. Multi- 
ply the I by the denominator 7, and the f by the doBomi* 
nator 5. 

2* Reduce f and ^ to a common denominator. 

3. Reduce f and f to a common denominator. . 

4. Reduce /^ and 4 to a common denominator. 

The same course can be pursued, where there are Moe- 
rtU fractions, to be reduced to a common denominator. 

Thus if ^ I and f are to be reduced to a common deno% 
minator, we can multiply both terms of the ^ inC by the 
denominator 3, and then multiply both terme of the an- 
swer by the denominator 4, and it becomes 1^, and its va- 
lue remains unaltered. For ^ and ^ have the same vahie 
with a different name. 

Then we can multiply both terms of the f , first 1^ the 
denominator 2, and then by the denominator 4, and it be- 
comes ^f , and its value remains unaltered. 

Then f may be multiplied, first by the denominator 2, 
and then by the denominator 3, and it becomes ^f , and its 
value is unaltered. 

The three fractions | f and | are thus changed to |} 
\i and ^, which have a common denominator, and yet 
th^ir value is unaltered. 

But instead of multiplying each fraction, by each sepa- 
rate denominator, it is a shorter way to multiply by Ae 
product of these denammatara^ 

•Thus in the above example, instead of multiplying the 
^, first by 3, and then the ansfirer by 4, it is shorter to mul- 
tiply by 12 (the product of 3 and 4), and the answer will 
be the same. 

In like manner, if we were to reduce | | and f to a 
common denominator, we should multiply both terms of 
each fraction by the denominators of all the other frac- 
tions. But instead of each denominator separately, as 
multiplier, we can take the product of them for the multi- 
plier. 

Reduce |^ and ^ to a common denominator. 

Here botMerms of the } are first multiplied by theiTO- 
duct of the other two deoonunators (which is 12)* Tkma 
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botkt^nntof I «f« multiplied in the same way by the pro- 
diiet of the other two deDominatora (15). Then both 
tenne of ^ are midtiplied by the product of the other two 
deaominatore (20).' 



RuuB roK BSBVcnre fractioito to a common dekohi- 

IVATOB. 

Mukip^f both iemu of each fraction by the product of aU 
the denominators except its own. 

Reduce i f f to a common denominator. 
Reduce | ^ and f^ to a common denominator. 

Reduce iff and f to a common denommator. 

Aiw.«f iff fffandfff. 
Reduce f -ff and i^ to a common denommator. 
Reduce | f and 12f t6 a common denominator. 

Ans. ^ ^ vv- 

Reduce f f and f of |f to a common denominator. 

Redaction of Fractions to thbib Lowest Tesics. 

What is the difference between i and f ? 

Ans. They express the same valae^ by different names. 

Which fraction has the smallest numbers employed io 
express its value ? ' 

In the two fractions f and ^ is there any difference ia 
the value 1 

Which fraction has its value expressed by the smallest 
numbers? 

A fraction is reduced to its lowest terms, when its vdtue 
is expressed by the smallest numbers which can be uted, to 
express that value. 

For example, | is reduped to its lowest terms, because 
no smaller numbers than 3 and 4 can express this value. 

The value of a fraction is not altered if both terms of it 
are divided by the same number. 

What is the rale for Teducing fhictioiis to a comnum denominator^ 
When is a fraction reduced to italoweettenni ?' 
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Thus if 4 has both its terms diyided by 2, it becomes } 
and the vafae remains the same. If it is dinded by 4, it 
becomesjt and its value remains unaltered* 

When^t was divided by 2, it was not reduced to its low* 
est terms, because smaller numbers can express the same 
value, as |. But when it was divided by 4, it was reduced 
to its lowest terms, because no smaller pumbers than 1 
and 2 can express its value. 

The shortest way to reduce a fraction to its lowest 
terms is, to divide it by the largest nunUfer which will di- 
vide both terms, without a remainder. 

Any number which will divide two or more numbers 
without a remainder is called a common measure, and the 
largest number which will do this, is called the greaUsi 
common measure. 

In many operations it saves much time to have a frac. 
tion reduced to its lowest terms. Thus for example, if we 
are to multiply 3429 by }f it would be much easier to re- 
duce the fraction to j (which are its lowest terms) and 
then multiply. 

There are many fractions which can be reduced to their 
lowest terms without much trouble. For example let the 
pupil reduce these fractions. 

Reduce } | A iV A ^^ ^^^' lowest terms. 

But there are many fractions, which it is much more 
difficult to reduce. Thus if we wish to reduce ^ff^ to its 
lowest terms, we cy uld no^^ readily do it. 

In such a case as this there are twq ways of doing it ; 
the first is as follows. 

RlTLB FOB SEDUCinO A FBAOTION TO ITS LOWEST TSRICS. 

Divide the terms of the fraction hy amy number that toUl 
divide both, without a remainder. Divide the answer cib» 
tained in the same iMiy. Continue thus, tiU no nunUfcr eon 
ie found that will dkide hoA terms without a remainder* 

Thus, 

Reduce ^f^ to its lowest terras. 



WbatiadiealioilMtwaytorediiwafbitiBalBitoloiiMttMiM? What 
mmmUhfetmmomwmmml Wlntii^ralsftmteBiacaflMtioii 
ts ili lowMt ttnnt t 

15* 
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N. B. The brackets at the lighl ef the fractioai show 
that both ternu of the fraction are to be divided by the di» 
▼isor, and not the/racfion iudf^ as in the division of frac- 
tions. 

In the above process, both terms of the fraction -f^ 
are divided by 3 ; the answer is divided by 2 ; and this 
answer again is divided by 3. 

The last answer is ^-^ which cannot have both terns 
divided by any number without a remainder. 

The other method of reducing a fraction to its lowest 
terms, is first to find the number which is the greatest 
common medsuret and then to divide the fraction by this 
number. 

The following is the method of finding the greatest 
common measure, and reducing to the lowest terms. 

Reduce f| to its lowest terms. 

The denominator is first placed as a dividend, and the 
numerator, as a divisor ; (below.) Afler subtracting, the 
remainder (14) is used for the divuory -and the f^rst divisor 
(21) is used for the dividend. This process of dividing 
the last dmsar by the last remainder is continued till 
nothing remains. The last divisor (7) is the greatest 
common measure. 

We then take the fraction |^nd "divide both terms by 
7, the greatest common measure, and it is reduced to it? 
lowest terms, viz. |. 

21)35(1 
21 

14)21(1 
14 



7)14(2 
14 



00^ 
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RUhE FOE FINDIVO THB OREATBST OOMKON XBASVRB OF 

A Fraction and iubmjcing it to its lowest terxs. 

Divide the greater number by the less. Divide the dtvi- 
sar by the remainder, and continue iomdivide the last divisor 
by the last remainder^ tiU nothing remains. The last divisor 
is the greatest common measurey by which both terms of the 
fnzction are to be divided, and it is reduced to its lowest 
terms. 

Reduce the following Fractionfl[ to their lowest terms^ 

liVW; iWr; m; m»; H«; iWr; ^WVumi; 

Reduce the following ; fH ; HH ; iWMr ; AW? ; 



REDUCTION Of? FRACTIONS FROM ONE ORDER 

TO ANOTHER ORDER. 

It will be recollected that in changing whole numbers 
from one order to another,' it was done by multiplication 
and division. 

Thus, if 40 shillings were to be changed to pounds, we 
divided them by the number of shilling}^ in a pound, and if 
jt2 were to be reduced to shillings, we mulHpUed them by 
the number of shillings in a pound. 

The same process is used in changing fractions of one 
order to fractions of another order. 

Thus, if we wish to change ^^^ of a £ to a fraction of 
the shilling order, we multiply it by 20, making it ^^. 
For -fjf^ of a shilling is the same as j^ of a pound. 

If we wish to change -^^ of sl shilling, to the same 
value in a fraction of the pound order, we divide -^ by 
20, making it ^7. (This could also be divided by mti&i- 
plying its denominator by 20.) 

If then we wish to change a fraction of a lower order to 
the same value in a higher order, we must divide the finac* 
tion, by muUiplying the denommaiorf by that number of wmis 

What if the rale fixr findiiig tbe grestatt oommonniMiiiii of a fiaetioQ ? 
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(of the ofd«r to whieh the fireetioa belongs) which make 
a unit of the order to which it is to be ehimged. 

Thus if we wish to change | of a penny to the same 
value in the fraction of a shilling, we multiply its denomi- 
nator by 12, making it ^ of a shilling. If we wish to 
change this to the same value in a fraction of the pound 
order, we must now multiply its denominator by the num- 
ber of shillings which make a pound, making it ^/^^ of a 
pound. It must be remembered that multiplying the denO' 
mmakn' of a fraction, is dMding the fraction. 

If, on the contrary, we wish to change a fraction of a 
higfier order to one of the same value in a,lower order, we 
must multiply. 

Thus, to change rf^ of a shilling to the penny order, 
we must multiply it by 12. This we do l^ muUipfymg 
iU numerator by 12, and the answer is ^. For as there 
are 12 times as many wMe pence in a whole shilling, so 
there are 12 times as many :|^ of a penny in yf^ of a 
shilling. 



RfTLE FOR RKDUCINO FRACnONS OF ONS ORDER TO AN- 

OTHER ORDBRt 

V 

To reduce a fraction of a higher order to one of a 
htoer order, 

MfdHply the fraction by ihat number of unks of the next 
lower order f wnich afe required to make one unit of the order 
to whidi the fraction belongs. Continue this process tiU the 
fraction is reduced to the order required. 

To reduce a fraction of a lower to one ^ a higher 
order* 

Divide ike fraction (hf muUiphfing the denominator) ^ 
the mufJfer of units whuch are required to make one unit of 
f^ neaeC higher order. Continue this process till the frac* 
Hon is reduced to the order required. 

WM if te Hk lor n4iHiii^ fiietioai oCsns Qite to aaolhw Older 7 
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EXAHPLES. 

Reduce yAj ^^ ^ guinea, (or of 28 ibilUnga,) to the 
fraction of a penny. 

Reduce ^ of a guinea to the fraction of a pound* 

Reduce ^ of a pound Troy, to the fraction of an 
ounce. 

Reduce ^^ of an ounce to the fraction of a pound Troy. 

Reduce ^fV ^^^ pound ayoirdupoise to the fraction of an 
ounce. 

A man has -^j of a hogshead of wine, what part of a 
pint is it ? 

A vine grew jf^ of a mile, what part of a foot was it ? 

Reduce f of | of a pound to the fraction of a shilling. 

Reduce | of f oFS shillings, to the fraction of a pound. 



RE?>UCT10N OF FRACTIONS OF ONE ORDER, 
TO UNlf S OF A LOWER ORDER. 

It is often necessary to change a fraction of one order, 
to units of a lower order. For example, we may wish to 
change f of a unit of the pound order, to units of the 
BhUling order. 

This } of a £ is 2 pounds divided by 8. These 2 pounds 
are changed to shilUngSy by multiplying by 20, and then 
divided by 3, and the answer is 13^ shillings. This | of 
a shilling may be reduced to pence in the same way, for ^ 
of a shilling is 1 shilling divided by 3. This 1 shilling 
can be changed to pence^ and then divided by 3, the an- 
swer is 4 pence. 



RVLR FOR FINDING THE VaLUE OF A FRACTION IN UNITS 

OF A LOWER ORDER. 

Consider the numerator as so many units of the order in 
which it stands, and then change it to units of the order in 

Vfhax 18 the ruk for finding tbe valne of a firactbn in jOoxb of a lowen 
Mder? 
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which jfou wi$h to find Ike vabte of the Jraction. Dmde 
bif the denaminatoTf and the quotient is the answer, and it oj 
the same order as the dividend. 

Examples. 

1. Hew many ounces in j of a lb. Avoirdupoiae ? 

2. How many days, hours and minutes, in | of a month ? 

8. What is the value of | of a yard ? 

4. What is the value of ^^ of a ton 1 

5. How many pence in } of a lb. ? 

6. How many drams in } of a lb. Avoirdopoise ? 

7. How many grains in f of a lb. Troy weight 1 

8* How many scruples in | of a* lb. Apotheeaiies 
weight t 

9. How many pints in f of a bushel ? 



REDUCTION OF UNITS OP ONE ORDER TO 
FRACTIONS OF ANOTHER ORDER, 

It is necessary oAen to reverse the preceding process, 
and change units to fractions of another order. For ex- 
ample, to change 13s. 4d. to a fraction of the pound or- 
der. 

To do this we change the Ids. 4d. to units of the lowest 
order mentioned, viz. 160 pence. ' This is to be the ntime- 
rotor of the fraction. We then change a unit of the pound 
order to pence (240) and this is the denominator of the 
fraction. The answer is ^{^ of a pound. 

For if Ids. 4d. is 160 pence, and a £ is 240 pence, 
then Ids. 4d. is ^|j^ of a pound. 



Rule for bsditcing uitits of onb obdss to fbactions 

of anotheb obdeb* 

Change the given sum to units of the lowest order men^ 
tionedy and maie them the numerator* 
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Change a wiU tfihe order to which the man iiU> be re^ 
*ducedy to uniU oj the $ame order as the numerator ^ and flact 
Ufor the denommaiUir. 

ExAXPIiES. 

Reduce o oz. 4 pwt. to the fraction of a pound Troy* 
Reduce 3 days, 6 hours, 9 minutes to the fraction of a 
month. ( 

Reduce 2 cwt. 2 qrs. 16 lbs. to the fraction of a ton. 
Reduce 2 lb. 4 oz. to the fraction of a cwt» 



REDUCTION OF A COMPOUND NUMBER TO A 

DECIMAL FRACTION. 

It is often convenient to change a compound number to a 
decimol fraction. 

Thus we can reduce 1 oz. 10 pwt. to a decimal of the 
pound order. 

Let the figures be placed thus, and the process will be 
explained below. The 10 pwts. are first written, and then 
the 1 oz. set under. 

20)10*0 pwt. 
12) 1*5 oz. 
*125 lb. 

We first change the lowest order (10 pwts.) to an m- 
proper decimal, thus, 10*0. Now as 20 pwts. make an oz. 
there are but one twentieth as many ounces in ^ sum as 
there are penny weights. 

For the same reason, in any sum there are but one 
twentieth as many tentJts of an ounce as there are tenths of 
a penny weight. 

As there are then 100 tenths of a pwt. in this sum, if we 
take one twentieth of them, we shall find how many tenths 
of an oz, there are. 

We therefore divide the 10*0 pwts. by 20, and the 

What IB the rule for reducing uniti of one order to fimctioiu of anoUier 
order? 
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■BMNint it »lk This fi if placed (betide the 1 ez. of the 
mm) under the lO'O pwtt«» and thut, instead of reading 
the turn at 1 oz. 10 pwtt., we read it at 1,5 oz., or 1 oz. 
and 6 tentht of an oz. 

At the pwtt* are that reduced to the decimal of. an oz. 
we now reduce the 1,5 oz. to the decimal of a lb. in the 
^ame way. 

We make the 1,5 an improper decimal, thut, 1*5 (15 
tenths) of an oz. 

Now at there are 13 osb. in a lb. tiiere are but one twoelfth 
at man J tenths of a lb, in a sum, as there are tenths of an 
ox. We therefore df^ide the 15 tenths of an oz. by 12, 
and the answer is ,1 of a lb. and 8 left over. This 3 is 
reduced to hundredths by adding a cipher and dividing it 
again. The quotient is 2 hundredths. The next remain* 
der is changed to thousandths in the same way, and the 
answer is jl25 of a lb. 



Rule for changing a compuunp numbbs to a dsci- 

MA£. 

Change the lowest order to an improper decimal. Divide 
it by the number of units of this order ^ which are required 
to make a unit of Ihe next higher order ^ and set the answer 
beside ihe units of ihe next higher order. Repeat this pro- 
cess tm the sum is brought to the order required. 

Examples. 

Reduce 10s. 4d. to the decimal of a lb. 
Reduce Ss. 6d. 3 qrs. to tlie decimal of a £, 
Reduce 17 hrs. 16 min. to the decimal of a day. 
Reduce 3 qrs. 2 na. to the decimal of a yd. 
Reduce 32 gals. 4 qts. to the decimal of a hogshead. 
Reduce lOd. 3 qrs. to the decimal of a shilling. 



What is the rale &r chttigmg a eompomid number to adecimal ? 



\ 
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REDUCTION OF A DECIMAL TO UNITS OF 
COMPOUND ORDERS. 

:-^ft '^ .- •) 
__ '* ' ' ' 

"Die preceding proiiess can be reversed, and a decimal 
of one order/ be, changed back to units of other ordeis. 

Thus, if w4»have ,125 of a lb. Troy, we can change it 
to units of the oz.tind pwt. order. 

In performing the process. We place the figures thus 

,125 lb. 
12 



1,500 oz. 
20 



10,000 pwt. 

We reason thu^ tn ,125 of a lb. there must be 12 
times as many thousandths of an oz. (for 12 oz. = 1 lb.) 
We therefore multiply by 12, ^nd point off according to 
rule, and the answer is, 1 oz. and 500 thousandths of 
an oz. 

Now as we have found how many oz. there are, we 
must find how many pwts. there are in the ,500 of an oz. 
There must be 20 times as many thousandths of a pwt. as 
there are thousandths of an oz. therefore multiply the de- 
cirnal only, by 20, and point off according to rule, and we 
find there are 10 pwts. 

We have thus found that in ,125 of a lb. there are 1 oz. 
and 10 pwts. ' 



Rule for changing ▲ dbcimal of one eoxpoijRD or. 

DBR, TO UNITS OF, OTHER ORDERS. 

Multiply the decimal ly the nurnber of units of the next 
hwer order which are required to make one unit of the order 

in which the decimal stands* 

^1^^^— ^— — ^— »— — ^»»— »— »« III ■ ■ »■»— ■^■^^^^—^^^M^^i^.— ^»— — ^— — — .— ^i— — — — ^ 

What is the rak for chaDging a decimal of one oompomid oird«r toumta 
of other orden? 

16 
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Pmmi iff aceordifig to rtiZe, and muUiplp the dedmalpart 
ofiheoMtper in the same way^ pointing off as before. This 
tiU the sum is brought into the order required. The umts 
^eaeh onsuper make the final ansfwer. 

la ,125T of a j& how inanj shilliegs^ penee and far- 

thmgs? 

What is the value of ,2825 of a ton ? 
What is the value of ,375 of a yard ? 
What is the value of ,713 of a day ? 
What is the value of ,15334821 of a ton ? 



REDUCTION OF CURRENCIES. 

There are few exercises in Reduction, of mpre prac- 
ileal use than the Reduction of Currencies, by which a 
sum in one currency is changed to express the same val- 
ue in another currency. 

An example of this kind of reduction occurs, when the 
value of #1 is expressed in British currency thus, 4s. 6d, 

The necessity for using this process in this country, re- 
sults fh)m the following facts. 

Before the independence of the U. States, business was 
transacted in the currency of Great Britain. But at vari- 
ous times, the governments of the different States put 
bills into circulation, which constantly lessened in value, 
until they became very much depreciated, n For example, 
a bill which was called a pound or twenty shillings, British 
currency, was reduced to be worih only ffieen shillings, 
in the New England states. 

This depreciation was greater in some states than it 
was in others, and the result is, that pounds, shillings an3 
pence have different values in different states. 

12 pence make a shilling, and 20 shillings make a 
pound in all cases, but the value of a penny, a shilling, 
or a pound, depends upon the currency to which it be- 
longs. 

The following table shows the relative value of the 
several currencies, by showing the value of one dollar in 
each of the different currencies. 
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I 

YaLVB of one dollar in B4CH OF THE DIFPBRBNT CVE* 

RENCIE8. 

$1 equals 6s. New England currency. 

81 ** 8«. New York currency. 

91 " Us, 6d. Pennsylvania currency. 

81 " As, 6d, Georgia currency. 

81 " 4*. 6d, Sterling money, or Eng. currency. 

5*. Canada currency. 

4*. 10i{i. Irish currency. 

£2, 14«. Scotch currency. 



it 



VALUE OF ONE POUND OF EACH OF THE DIFFERENT CUlt- 
RENClfes, EXP&E8SBD IN FEDERAL MONET. 

£1 N. England currency equals. 83,333^ 

jei N. York currency " 82,50 

£1 Pennsylvania currency <' 82,666} 

£l Georgia currency " 84,285i|. 

£1 Sterling money << 84,444^ 

£1 Canada currency << 84,00 

£l Irish currency *< 84,10| 

jei Scotch cun;pncy " 80,370|| 

The following sums for mental exercise, will be found 
of much practical use, and should be practised till they can 
be readily answered. 

Examples in N. England currency for mkntal 8X« 

BRCISE. 

1. If 6 shillings equal a dollar or 100 cents, hoW maiiy 
a cents in 3 shillings ? in 2 shillings? in 1 shilling Lin 4 

shillings ? in 5 shillings. 

2. If I shilling is 16| cts. how many cents in 6 pencil f 
in 3 pence ? in 9 pence ? in 4 pence ? in 7 pence ? in 8 
pence? in 11 pence? 

3. How many cents in Is. 6d. ? in Is. 9d. ? in Is. dd. f 

^^1 -■' ■ ■■'— ■■^P ■ ■ ■ ■ .^ ^— .- ■ I ■ ■ ^ _ — ■ ■ ■■ — ^ — ■ ,. ■ I -■■■■I, !■ ■ I '■ ■ 

What u redaction of cunenciea ? What is the caute of the difiennoe 
io the cuirenciea of the aevend statea ? 



184 Afonaaxtc. nmcom yaet. 

iii28.6d.? iii20.Od.t inSs-id.? in5s.6d.? in78.6d.? 
in 8fl. 6d.7 ia 98.? in Qs. 6d.? in lOs. 6d. ? in lis. t in 
lis. 6d.? in 128.? 

4. If 6d. 18 8f ct8. how many cent8 18 3d. ? how many 
is Id. ? how many is 2d. T 

5. If you buy 8 yds. of ribbon at Is. 6d. per 3rard, how 
many cents will the wb9le cost ? 

6. If you buy 2) yds. of muslin, at 2s. 6d. per yd. how 
much will it cost in dollars and cents ? 

7. If you buy 3| yds. of ribbon at Is. 9d. per yd. how 
much will it cost in dollars and cents ? 

8. If you buy a brush for 2s. 3d. and a penknife for 
4s. 6d. and a comb for Is. 6d. how much is given for the 
whole in dollars and cents ? ^ 

9. If you pay 3s. 6d. for scissors, 2s. 4d. for a thimble, 
and Is. 9d. for needles, how much will the whole cost ? 

10. If linen is 4s. 6d. per yard, how much will 4| yds. 
cost? 

11. If a piece of calico is 2s. 3d. per yd. how much will 
6^ yds. cost ? 

12. If muslin is 48. 6d. per yd. what will 2f yds. cost? 

13. How much is ll^d.? lO^d.? Q^d.? BH? 7H? 
12jd. ? 16id. ? 

Examples in N. York cimHENCYj for kbntal exercise. 

1. If a dollar in New York currency is 8s. how many 
cents in 4s. ? in 2s. ? in Is. ? in 5s. ? in 6s. ? in 7s. ? in 
9s.? in 10s.? in lis.? in 12s.? in 13s. ? in 14s.? in 
15s. ? in 16s. ? 

2. If one shilling is 12} cts. how many cents in 6d. ? in 
3d. ? in Id. ? in 2d. ? in 4d. ? in 7d. ? in 8d. I in 9d. ? 
inlOd.? inlld.? 

3. (low many cents is Is* 6d. N. York currency ? is * 
2s. 6d. ? is 38. 6d. ? is 5s. 3d. ? is 6s. 9d. ? is 4s. 8d. ? 

Questions can be asked in the other currencies in the 
same manner. 



I 
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REDUCTION OF CURRENCIES TO FEDERAL 

MONEY. 

Suma of this kiud, which are too Gomplionted to bf 
done mentany, may be performed on the slate^ by the 
following rules. 

To BEDUCE BRITISH CURRENCY To'FeDERAL MoNEY. 

Reduce the sum to a decimal of the pound order ^ and di- 
vide the answer by -^jf. 

The reason of this rule is, that a dollar is /^ofk£ of 
this currency, and therefore there are as many dollars in 
the sum as there are /^ in it. 

Note. Before reducing any currency to Federal mo- 
ney, the sum must be reduced to a decimal of the pound or* 
der» Afler this process the following rules tnay be oSed« 

To REDUCE CAI^ADA CURRENCY. 

« 

As a dollar is ^ of a X in this currency, there will be as 
many dollars as there are | in the sum. Therefore 
Reduce the sum to the dedmal ofa£ and divide it by ^. 

To REDUCE New England currency. 

As 1 dollar is ,3 of a pound in this currency, so there 
are as many dollars in a sum of N. England currency as 
there are ,3 in it. Therefore 

Reduce the sum to the decimal of a £, and divide it by ,3. 

To reduce New York currency. 

As 1 dollar is ,4 of a pound in this curreucy, there will 
be as many dollars in a sum of New York currency, as 
there are ,4 in it. Therefore 

Reduce the sum to the decimal of a £ and divide U by ,4. 

To reduce Pennsylvania currency. 

As 1 dollar is f of a £ in this currency theie are as 
many dollars in the sum as there | Contained in it. 
Therefore 

Reduce the sum to the decimal of d£ and divide Uby i. 

What w the rule to reduce Brituh currency to Federal money T Caoa* 
da? N. Ekigfamd? Hciw frnt? ?easmyhftisatt7 

10* 
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To KBDucg Gbosoia curksnct. 

Af 1 dollar ii -^ottL pound in this currency, there are 
M amny dollars la the sum as there are ^^ contained in it. 
Therefore, "^ 

Reduce to the decmdl ofa^ and divide the sum by jV 



REDUCTION OF FEDERAL MONEY TO THE 
SEVERAL CURRENCIES. 

To change a sum in federal money tothe different cur- 
rencies, the preceding process is reversed, and the sum is 
to be multipUed {instead of divided) by the several frac- 
tions. The answer is found in pounds and decimals of a 
pound. The decimal can be reduced to units of the shil- 
ling and pence order by a previous rule. (p. 182.) 

« 

Examples. 



\ 



1. Reduce ls^6d. in the several currencies to Federal 
money. 

Answers. 
Of Canada Currency, it is $,30 

British, " *,333J 

N. England, <' $,25 

N, York, «♦ $,187| 

Penn. " « $,20 

Georgia, " * $,321^ 

2. Reduce 4|d. of the several currencies* to Federal 
money. f 

3. Reduce 4. 6d. of the several currencies to Federal 
money. • 

4. Reduce 95£ 3s. 7^d* of the several currencies to 
Federal money. 

5. Reduce $118,25 to the several currencies. 

« 

I !■ ■ ' ' ■' ■ ■ I I. I.. I I ■* 

Geoxgia ? What is the rale for the reduction of Federal money to th^ 
Mvwral curreadeB ? 
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Amwers to the huL 
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£ 8. 
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In Canada currency, it is 


2» « 11 « 


'3 


Britisb, 
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26 « 12 « 


• H 


N. Eng, 


li 


35 <« 9 < 


«6 


N. York, 


tc 


47 " 6 « 
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Penn. 


(C 


44 « 6 < 


< lOi 


Georgia, 


it 


27 « 11 * 


« 9i 



Reduce 2s. 9d. of N. England currency to the same 
value in all other currencies. 

Reduce 4s. 6d. N. York currency to the same value ii;i 
all the other currencies. 



REDUCTION FROM ONE CURRENCY TO AN. 

' OTHER. 

The following table will enable the pupil to reduce a 
sum from one currency to another, with more facility than 
by any other method. Each fractional figure shows the 
relative value of a sum in one currency to the same sum 
in another currency. 

For example, the | in the second perpendicular and the 
fourth horizontal column, shows that £1 sterling is j of the 
number which expresses the same value in New England 
currency. Thus £6 sterling is | of the number which 
expresses the same value in'New England currency. That 
is, j£6 is ^ of the answer to be obtained when the same 
value is expressed in New England currency. To find 
the answer, we reason thus, u £6 is three fourths, £2 is 
.one fourth, and £S is the answer : thuji dividing by |. 

Rule por changing a sum tn one citrrenct, to the 
same value in anotheb currency. 

To change a 9um in a currency written in the Upper space 
U> one written in the right hand-space, divide by the fraction 
thai stands where both spaces meet. 

If there are shillings, pence and farthings in the sum, 
first reduce them to the decimal of a jS. 

Whst if thd-mWitf tke redoetion of one eanmcj to aaothw 7 



188 



A M ' wy n m c* cbookd vaiv. 



TABLB 

SZHUltnfO TBI OOMPASATITV TALUKS OV TBI IXmUL CV&mSRCItS. 



▲NT SUM BXPaBMBO UK \ 


• 

as 

• 


SP 

• 


Ci 

s 

• 

A 

H 


to 

§■• 


to 

• 


t» 

Si 

• 
• 


to 

5P 

g 

• 


to 

• 
• 


to 

f 


u 


MV 


A 


i 




y 
y 

Qdmes 


^escot 


y 

y 

4tlm«8 

HI 
V 
V 


1 


Hil 


1 


1 


je N.Y. 


m 


f 


1 


£ Pen. g 

H 


H 


* 




1 




i 


1 


jS N.E. I 

H 


H 

V 


1 


i 


i 


V 


JB Can. g 


1 

A, 


«H 


fill 


V 

times 


£ Irish, g 

■ 


II 


V 


£ Geo. ? 


i 
} 


V 

tV 


£ Stei. 


HI 


i 


jeF.M. 



EXAMPLES FOR PRAfcTlCE. 

1. Reduce £A N. E. to F. M. Ans. 813,383J. 

2. Reduce £2 3s. 9d. N. E. to F. M. Ans. •7,291f. 

3. Reduce £6 N. Y. to F. M. Ans. •15.00. 

4. Reduce £S; 4 ; 9 N. Y. to F. M. Aiw. »20,593i. 

5. Reduce £3; 2 ; 3 Penn. to F. M. Ans. 98.30. 

6. Reduce $162.60 to N. E. Ans. £45 ; 15 ; 7.2. 

7. Reduce •196.00 lo N. E, * Ans. £&S ; 16. 

8. Reduce 8629.00 to N. Y. Ans. £251 ; 12. 

9. Reduce £35 ; 6 ; 8 sterling to N. E. 

Ans. £41; 2; 2; 2f 

10. Reduce £120 N. E. to Can. Ans. 9100. 

11. Reduce £155 ; 13 N. E. to Sterling. 

Ans. £110; 14; 9. 
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12. Reduce £104 ; 10 Can. to J*. X. Am. £167 ; 4. 
• 13. Reduce £300 ; 10 ; 4 ; 2 Can. to Penn. 

An8.£A50; 15; 6; 3. 

14. Reduce £937 ; 18 ; 11 ; 1 N. E. to Geo. 

Ans. £721; 14; 8. 3. 

15. Reduce 9224 ; 60 to Can. Ans. £56 ; 3. 

16. Reduce £225 ; 6 N. E. to F. M. Ans. 4752.00. 

17. Reduce £880 15 ; 11 ; ] Penn. to Sterling. 

iifitf. 528 9; 6; 3. 

18. Reduce £6,750 Irish to Geor. Ans: £6,461. 

19. Reduce £1,846 Ster. to Irish. Ans. £2,000. 

20. Reduce £1,722 ; 18 ; 9 ; 3 N. E. to N. Y. 

Ans. £2,298 ; 5 ; 1. 

21. Reduce £2,114 ; 1 ; 3 Can. to F. M. 

Ans. 98,456.25. 

22. Change £784; 5; 6; 2 Penn. to Geor. 

Ans. £487 ; 19 ; 10 ; 2;f . 

23. Change £923 Sterling to Irish. 

24. Change £,4000 Irish to Sterling. 

25. Change £157 ; 8 ; 3 ; 3 N. Y. to N. E. 

26. Change £1,654 ; 3 ; 8 ; 1 Penn. to N. E. 

27. Change £947 ; 9 ; 4 ; 2 N. E. to F. M. 

28. Chang© «1,444.66 to N. E. To N. Y* To Penn. 

29. Change 8945.22 to N. Y. To Geor. To Can. 

30. Change £1,846; 15; 4 N. E. to F. M. To Penn. 

To Georgia. 

31. Change 94,444,444} to Sterling. 

32. Reduce £1,000,000 Sterling to F. M. 
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THIRD PART. 



NUMERATION. 

In the following, Third Part, there will be a review of 
the preceding subjects, embracing the more difficult ope- 
rations. The rules and explanations will not be repeated) 
as the pupils can refer to them in the form^ part. 



ROMAN mrXEBATION. 

Before the introduction of the Arabic figures, a method 
of expressing numbers by Roman Letters w*as employed. 
As this method has not entirely gone out of use, it is im- 
portant that it ^should be learned. The following letters 
are employed to express numbers. 

I. One. X. Ten. 

II. Two. L. Fifty. 

III. Three. C. One Hundred. 

IIII. or IV. Four. D. Five Hundred. 

V. Five. M. One Thousand. 

The above letters, by various comUnatians^ are made 
to express all the numbers ever employed in Roman Nu« 
meration. 



BULE FOR WEITINO ARD BSADINO SOMAN NUMBERS. 

As often as a letter is repeated, its value is repeated* 
When a less number is put before a greater , the less number 
is subtracted. But when the less number is put dfter the great- 
er^itis added to the greater. 

Examples* In IV. the less number, I. is put before the 
greater number V. and is to be subtracted^ making the 
numberyour. 

What ii Boman numeration ? What is the rule for writing and readiof 
Roman nnmbeia ? 
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In VI. the leas number is put afterihe grcAtcfy and U i$ 
to be addedy making the number six. 

In XL the ten is subtracted from the fifty. 

In LX the ten is added to the fifty. 

The following is a table of Roman Nuoaeration : 



One 


I - 


Two 


11 


Three 


m 


Four 


mi or IV 


Five 


V 


Six 


VI 


Seven 


vn 


Eight 


VIII 


Niiie 


vim or IX 


Ten 


X 


Tjiventy 


XX 


Thirty 


XXX 


Forty 


XXXX or XL 


Fifty 


L 


Sixty 


LX 


Seventy 


LXX 


Eighty 


LXXX 



TABLE. 

Ninety 
One hundred 
Two hundred 
Three hundred 
Four hundred 
Five hundred 
Six hundred 
Seven hundred 
Eight hundred 
Nine hundred 
One thousand 

Fiver thousand 
Ten thousand 
Fifty thousand 
Hundred thousand 

One million 



LXXXX OF XC 

c 
cc 
ccc 
cccc 

Dorlo* 

DC 

DCC 

Decc 

DCCCC 
M or Clot 

lOQ or Vt _ 
CCIoaorX 

?<5ciooD or C 
MM 



Two millidn 

* lov used instead of D. to represent five hundred, and for every addi- 
tional annexed at the right hand, the number is increased ten times, 

t CIo is used to represent one thousand, and for every C and q pnt at 
each end, the number is increased ten times. 

t A line over Itny number ijicreases its value one thousand times. 



Write the following numbers in Roman letters : 

5. 7. 3. 9. 8. 16. 4. 14. 5. 15. 6. 16. 
26. 36. 306. 1. 11. 111. 7. 17. 77. 777. 
1800. 1832. 1789. 

Read the following Roman numbers : 

VI. XIX. XXIV. XXXVI. XXIX. LV. XLI, 
LXIV. LXXXVlli. XCIX. MDCCCXVill. 



OF OTHER METHODS OF NtTMEBATION. 

By the common method of numeration, ten units of one 
order make one unit of the next higher order. But it is 
equally practicable^ to have any other mtraber tbaa ^n, 
to constitute a unit of a higher order. TbA3 we laiflic 
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have m units of one order make one unit of the next 
higher order. ^ Or hoelve units of one order might make 
one of the next higher order. 

The number which is selected to constitute units of the 
higher orders, is called the radix of that system of nume- 
ration. 

The radix of the common system is ten, and this num. 
her, it is supposed, was selected, because men have ten 
fingers on their hands, and probably used them in express- 
ing numbers. 

Before the introduction of the Arabic figures, Ptolemy 
introduced a method of numeration, in wbich sixty was 
the radix. The Chinese and East Indians use it to this 
day. 

But in Ptolemy's system there were not sixty different 
characters employed. Instead of this, the Roman method 
of numeration was used for all numbers as far as sixty, 
and then for the next higher orders the same letters were 
used over again, with an accent ( ' ) placed at the right. 
For tb9third order two accents {") were used, and for the 
Jourih order three accents {'"), 

To illustrate this method by Arabic figures, 31' 23 sig- 
nifies 31 sixties and 23. 

We have some remnants i of this method in the division 
of time into 60 seconds for a minute, and 60 minutes for 
an hour, and also the division of the degrees of a circle, 
into 60 seconds to a minute, and 60 minutes to a degree* 



EXERCISES IN NUMEBATION, COMXON, VULGAB, AVD PE* 

CIXAL. 

{See rtdes on pages 53, 58, and 65.) 

1. Two million, four thousand, one hundred and six. 

2. Two hundred thousand, and six tenths. 

8. Twenty six billion, six thousand, and fifteen thtm- 
sandths. 

4. l^wo hundred and sixty thousand mUIiontJis. 

What odier melihodi of numentioii are there ? What ii the radk ^ 
WhattheradizofUMCMmionfyMem? OfPiolemy*!? 



5. One nxA otiwo apfiss are bow much, and how writ- 
ten ? ' 

6. One ninth of twenty oranges are how much, and how 
written ? • 

. Is it a proper or improper fractioit ? 

7. One sixth of four bushels is how much ? how written ? 
is it a proper, or improper fraction ? 

8. One tenth of forty bushels, how much ? how written ? 
is it a proper or imprope]> fraction 1 

9. One tenth of three oranges, how much ? how express- 
ed? 

10. Three tenths o( three oranges, how much? how ex- 
pressed ? 

11. Four sixths of twelve apples, how much? how ex- 
pressed ? 

12. Three thousand tenths of thousandths. 

18. Four billions, six thousand, and five ten thousandths* 

14. Sixteen billions, three hundred and six, millions, 
five hundred thousand, and six tenths ofmUlionihs, 

15. Five trillion, five million, five units, and three hun- 
dred and sixty five mtUionihs, 

16. Sixteen hundred and twenty four, and four tenths of 
HlUonths, 



ADDITION. 

Let the pupil add the following numbers : 

1 

Two hundred and six million ; twenty four thousand, 
iive hundred and six.. 

Thirty seven billion, twenty six thousand and three. 

Four hundred and seventy nine billion, six hundred and 
sixty seven million, nine hundred and eighty four thou- 
sand, six hundred and ninety nine. 

Fifteen million, seventy seven thousand, nine hundred* 

Thirty six trillion, four hundred million, and six. 

Four quadrillion, seventeen million, three hundred and 
six. 

Six quadrillion, fourteen trillion, seventeen million, four- 
teen thousand, three hundred and nine. 

17 
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TiPMity fMir ■•«liHittt» ftwB hmdiod miUioii and ium. 

2 

Sixteen thousand, four hundred and sixty fouf, and nine 
t$ntki. 

Two hundred and sixty nine million, fourteen hundred 
and three, and thirteen hundredths. 

Forty four million, three thousand and six, and twenty 
f^umsandlhs. 

Five hundred million, nine "hundred and ninety nine 
thousand, eight hundred and seventy dine, and two hun- 
dred and sixty four tenths of thousandths. 

Six hundred and seventeen thousand, four hundred and 
sixty eight, and five hundred and seventy nine hundredths 
6f thousandths. 

Forty six nullion, nine thousand, and seventy mtUumHa. 

3 
Add two twelfths, three fomrthsj and four sixths. (See 
page 172.) 

4 
Add twenty foar fifUeths^ sixteen tenths^ and twenty 

■ 5 

Add forty nii^e etghtieths^ seventy nine fortieths, and two 
hundred thousandths. 

^ 6 
Add nine twenty sevenths^ thirteen forty fourths, and 
twenty nine sevmiUeAs. 



SUBTRACTION- 

1 

From, 

Three hundred and sixty nine million, four hundred 
twenty seven thousand, three hundred seventy 8ix» 

Subtract, 

Two hundred and ninety three million, four hundred 
and eighty three thousand, nine hundred and eighty 
seven. 



mtamn.iOA'noK. IW 

8 

From, 

Twenty foar billion, six hundred and thirteen million, 
four hundred and forty four thousand, eight hundred and 
eighty six, and twenty nine hundredthif 

Subtract, 

Sixteen billions, twenty four thousand and sixteen, and 
four hundred and six thousandlhs. 

3 

From, 

Sixty four sextillion, ninety trillion, seven billion, twen- 
ty nine million, forty thousand three hundred and six, and 
twenty nine tenths of miUiofUhs, 

Subtract, 

Fourteen quintillions, nine quadrillions, seven trillions, 
fourteen thousand and eighty, 'and seven hundredths of 
millwnihs. 

4 

From nine twelfths, subtract ivrofifUhs, (See p. 172.) 

5 
From thirteen twenty sevenths, subtract three tweMhf 
fourths. 

From three fifths, subtract twenty nine^even^ sevenths. 

7 
From, 

Twelve hundred and 8ix, four hundred and twentieths, 
Subtract, 
Four hundred and nine, nine hundred and nin^ieths. 



MULTIPLICATION. 

1. Multiply 82694802 by 865. 

S. Multiply 24,2 by 27 (see page 112.) 

8. Multiply 824,92 by 286. 

4. Multiply 286,49 by 2,4. 

5. Multiply 47,2985 by 2,68432. 

6. Multiply 676^ by 82,94. 



/^ 



7. Multipljr U ydi. 8 qn. 3 dk. by 38. 

8. Multiply 6 la. 2 m. 6 fur. 22 po. by 362. 
e. Multiply 2 bu. S pk. 1 qr. 1 pt. by 172. 

10. Multiply f by 8 (see page 113.) 

11. Multiply f by 46. 

12. Multiply ii by 32. 

13. Multiply 12 by J (see page 120.) 

14. Multiply 24 by f . 

15. Multiply S24 by fy. 

16. " Iy234aby^. 

17. ly J by |. 

18. , ly 4 by l 

19. : ly f by i. 
SO- ly A *»y Jf. 

2.1- : lyHtbyif 



BUKS FOB HENTAL EXERClaE. 

Multiply 5 and f by }■ ' 

Let Mcb Bums be stated thus : 

One fourth of 5 is I unit, and 1 remains. 

This remaining 1 is changed to sixths and added to the 
f , making f. 

One fourth of one sixth would be ^.therefore one fourth 
of eight sixths is ^. 

In the above operation we find that one fourth of 5 is 1 
and 1 remains. This remainder is changed to sixths and 
added to the fraction f , and then is divided by 4. The an- 
swer is 1 and ^. 

1. If a yard of muslin cost 3|, what will ^ a yard cost? 
What is ^ of 2| I 

S. If a barrel of wine cost 10^ dollars, what cost ^ a 
barrel ? What is ^ of 10^,? 

3. If 4 bushels of rye cost 8 dollars and f , what cost 2 
bushels ? What is ^ of 8j ? 

4. If you have 2i oranges, and give | away, how much 
do you keep? What is Jof2|? What is | ofSJI 

5. If 9 bushels of wheat cost ISj dollars, how much is 
that a bushel 1 What is i of lej ? 

6. If 12 pieces of linen cost 16 J^ dollars, how much is 
(hat I;y the piece ? 

7. If 8 gallons of brandy cost 14| dollars, how much is 
that a gatloa ? 
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8. If 8 yards of broadeloth cost 28| dollars, how much 
is that a yard ? 

9. How much would 4 yards cost? 

10. If a man bought 8 barrels of cider for 25f dollars, 
how much is one barrel ? 

11. How. much is 9 barrels 1 

12. If 12 yards of linen cambric cost 42^ dollars, what 
would 7 yards cost t 

13. If you have 12 dollars and f , and lose 3^ times as 
much, how much do you lose ? 

We first multiply the 12| by 3 and then by 4. 

3 times 12 is 36, and 3 times } is | or 1, which, added 
to 36, is 37. 

12 and f multiplied by | is 6 and j, which added to the 
37 makes 43 and ^. 

14. Multiply 8 and } by 4 and ^. 

In doing this sum, first multiply the 8 and then the frac 
tion by 4, and Add the products together. Then multi- 
ply the 8, and the fraction by }, and add these to the 
former products. ^ 

Thus 4 times 8 is 32. Four times } is |, which is 1 
|. This added to 32 is :33 and |. 

One third of 8 is 2, and 2 remains. Add 2 to the 33 
makinff 35. Change the remainder to fifths and add the 

if makmg y. One third of one fifth would be ^, there- 
ore i of y is f }, which added to 35 and } makes 35 and 
d, which equals 36 and ^. 

15. Multiply 5 and i by 2 and i* 

16. Multiply 12 and I by 2 and }. 

17. Multiply 9 and ^ by 6 and f • 

18. Multiply 7 and I by 4 and |. 

19. Multiply 11 and f by 3 and 4* 

20. Multiply 8 and ^ by 8 and ^. 

21. Multiply KKand } by 7 and 4. 

22. If you buy 9 and } gallons of wine and return 2| 
times as much, how much do you return t 

23. If one boy takes 12 apples and |, and another takes 
5f .times as many, how many does the last take T 

24. If one room requires 12 and f yards of earpetin^, 
and another requires S $md | times as mach, how much is 
require ! 

17* 
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DIVISION. 

1. DWide 012S648 by 79632. 

2. Divide 246,2 by 23 (See page 157.) 

3. Divide 2394,609 by^235. 

4. Divide 3246,9214 by 39. 

5. Divide 32,4 by 9,4 (See page 157.) 

6. Divide 3294 by 2,79. 

7. Divide 324,976 by 2,4 (See page 157.) 

8. Divide 329,42 by 3,24. 

9. Divide 329021,4639 by 296,029. 

10. Divide 112£. 12s. 7d. 4 qrs. by 38. 

11. Divide 29 yds. 2 qrs. 3 na. by 39. 

12. Divide 2 m. 5 fur. 17 po. 3 yds. by 91. 

13. Divide 12 by | (See page 141.) 

14. Divide 128 by f 

15. Divide 418 by ^. 

16. Divide 324 by j\. 

17. Divide 3297 by Jf . 

18. Divide |f by 6 (See page 144.) 

19. Divide 1} by 16. 

20. Divide m by 27. 

21. Divide J jl J by 361. 

22. Divide ^\^^ by 249. 

23. Divide | by ^ (See page 148.) 

24. Divide A by 4. 

25. Divide A *>y *• 

26. Divide i|J by Hf . 



Examples foh mental exescisb. 

1. Divide i by ^. Divide i by ^ (See page 170.) 

2. Divide ^ by j\. Divide i by y^. 

3. Divide } by ^. Divide i by ^. 

4. Divide | by ^. Divide | by y^. 

5. Divide f by ^. Divide Vk by j^ 

6. Divide ^ by J. Divide | by ^. 

7. Qow many times is ^ contained in ^^^ 

8. How many times is 1^ contained in { f 

9. How many times is ^ contained in 1 1 



* 
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10. How many times ia f contained in f ? 

11« If beef is ^ of a dollar a pound, how much can be 
bought for ^ of a dollar ? 

.12. If a yard of muslin cost ^.of a dollar, how much 
can be bought for ^ of a dollar ? 

In case the divisor and dividend have whole numbers 
with the fractions, the whole numbers must be reduced also, 
with the fractions, to a common denominator. 

Thus if we wish to find how many f there are in 4 and 
J, we must change the 4 and % to twelfths, and the .) to 
twelfths also, and then divide as before. Thus ; 4 and | 
is f ^, and | is ^. 

In 57 twelfths, there are 7 times 8 twelfths, and one 
twelfth left over. This one twelfth, is one eighth of the 
divisor ^. 

The answer then is 7 and \. That is, 4| contains |, 
just 7 times and \ (|f another time. 

Again ; how often is 2) contained in 5| ? First, reduce 
the divisor and dividend to fractions of a common deno« 
minator. 

Divide 69 twelfths by 32 twelfths, and the answer is 2 
and 5 twelfths left over. 

This 5 twelfths is 5 thirty secandths of the divisor. For 
five twelfths is ^ of 32 twelfths. 

1. How many times is If contained in 8f ? 

2. How many times is 2| contained in 5|> ? 

3. How many times is 9f contained in 16j- ? 

4. If you distribute ld| lbs. of flour among a (pertain 
number of persons, and give 2f lbs. to each, to how many 
persons do you give ? 

5. If 4| bushels of wheat last a family one week, how 
long will 124 bushels last them ? 

6. if 5^ tons of hay will keep a horse 6 months, how 
many horses will I2f tons keep during the same time ? 

7. If a cistern is filled in 3)- of an hour, how many times 
will the cistern be filled in 12| nours ? 

8. If you distribute 18f dollars among the poor, and 
give 2f dollar^ to each person, to how many do you give ? 

9. At 3^ dollars a lb. how many pounds of gum can be 
bought for 34| dollars ? 
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10. How many times it f contained in 2f 7 

11. How many times is 6| contained in 8f ? 

12. How many times is 2| contained in l4f ? 
19. How many times is 8f contained in 7| ? 
14. How many times is 5| contained in 12| ? 



REDUCTION. 

1. In 29 gallons how many quarts ? (See page 162.) 

2. In 65 pints how many gallons ? 

3. In 2£. 148. 9d. 3 qrs, how many farthings ? 

4. In 923469 farthings, how many pounds, shillings, 
and pence ? 

5. Reduce f to a decimal. (See page 167.) 

6. Reduce {} to a decimal. 

7. Reduce |}} to a decimal. 

8. Reduce 1 1 and iV ^^ ^ common denominator* (See 
page 172.) 

9. Reduce iV A /r ^^ ^ common denominator. 

10. Reduce tV ^ iV ^^ ^ common denominator* 

11. Reduce -^/f^ to its lowest terms. (See page 175.) 

12. Reduce |}|f to its lowest terms. 
18. Reduce |f to its lowest terms. 

14. Reduce f of a guinea to the fraction of a pound. 
(See page 17^.) 

15. Reduce jti^^ to the fraction of a foot ? 

16. Reduce } of | of f of a pound to the fraction of a 
shilling. 

17. Reduce } of | of 3 shillings to the fraction of a 
pound. 

18. What is the value of} of a ton in lbs. ? . (See page 
177.) 

19. How many ounces in 'f of a lb. Apothecaiy's 
weight? 

20. How many pints in ^ of a bushel? 

21. Reduce 8 oz. 6 pwts. to the fraction of a lb. Troy. 
(See page 178.) 

22. Reduce 4 days 16 hours to the fraction of a year. 

23. Reduce 86 gals. 4 qts. to the decimal of a hogs- 
head. (See page 180.) 





INTEREST. 201 

24. Reduce lid. 8qrs. to the decimal of a shilling. 
What is the value of ,169432 of a ton ? (See page 181.) 

25. What is the value of ,24694 of a £ ? 
What is the value of ,396 of an hour ? 

26. Reduce 78. 8d. of each of the different currencies 
to the same value in Federal money. (See page 185.) 

27. Reduce 96, 29 to the same value in each of the 
different currencies. (Seepage 18b.) 



INTEREST. 

la conducting business, men often find it necessary to 
horrofUD money of each other, and it is customary to pay 
those who lend, for the use of their money until it is re* 
turned. 

The sum of money lent, is called the principal. 

The sum paid for the use of money, is called interest. 

Amount is the principal and interest added together. 

Per annum signifies by the year* 

It is customary to pay a certain sum for every hundred 
dollars, pounds, dz;c. Thus in New England six dollars a 
year is paid for the use of every hundred, and in New 
York seven dollars for every hundred that is- borrowed. 
The expressions six per cent, seven per cent, &c. signify 
that six or seven dollars are paid for every hundred bor- 
rowed. Per signifies for, and cent, is the abbreviation of 
centum, the Latin word for hundred. Rate per cent., then, 
signifies rate by the hundred. When a man borrows a 
sum of money, be gives to the one of whom he borrows a 
writing in this form : 

•500 ,00. Hartford, April 1, 1832. 

On demand I promise to pay D. F. Robinson or order, 
five hundred dollars with interest, value received. 

Samuel Jones. 

This is called a note and is said to he on interest. 

In this case the borrower, Samuel Jones, is obligated to 

la the role ealled intereft, what if mMUit by principal? inteimt? 
amount? per annum? percent? 
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pay six doUan a year far eacb hundred doUan^ tiU the 
•500 are returned. 

In Connecticut the law does not permit men to teceive 
any more than 6 per cent, interest ; in New Toric it allowi 
7 per cent.» and the rate hy law yaries in (he different 
atatea. When the rate per cent* is not mentioiied, it i9 
always to be understood that fhe interest is what ia allowed 
by the laws of the state where the note is given* 

Usury is taking more interest than the law allows. 

Legatintereet is the rate allowed by law. 

In all notes on interest, if no particular rate per cetU. 
is mentioned, it i« always understood to be legal inUreH 
that is promised. In this work 6 per cetA. will be under- 
stood when no rate per oenl. is mentioned. 

Sometimes it occurs that when a man has borrowed a 
sum of money, after a time he wishes to pay a part of the 
debt. 

In this case, when the payment is made, the note which 
was given to the lender is taken, and an endorsement is 
written on it, stating that such a part of the note was paid 
at a particular time. Afler this the borrower only pays 
interest for that part of the debt which remains unpaid. 

Notes are given either with or without interest. If the 
words << with interest" are not written, a note is under- 
stood tb be without interest. If a note is given without in- 
terest, promising to pay dt a certain timCj after that time 
has expired, the note draws interest from that time. 

Notes are given sometimes, promising to pay the inter- 
est annuaUy, but oftener the interest is not to be paid until 
the note is paid. 

When interest is paid only upon the sum lent, it is call- 
ed simple interest* 

But when the yearly interest is added each year to the 
principal, and then interest is taken upon both principal 
and interest, it is called compound interest. 

The laws of the several states forbid taking compound 
interest ; but a man who has lent money, can collect the 
interest every year, and put it out at interest, and thus gain 
compound interest. 

Logal interest ? uiiiiy? eodonementi ? What ii isesnt by simiile in* 
ierett 7 compound? 



But wben a maa bonrowi, if the creditor does not coU 
lect the interest every year^ he cannot be compelled to pay 
interest on the interest* 



In calculating interest, the rate per cent, n a certain 
number of hundredthe of the sum lent. Thus if 1 per cent, 
ia pftid for 9100, it is y^ part of the sua lent. If 6 per 
cent, is paid, it is the , ^-^ part of the sum lent. 

For this reason all calculations iu interest are sums in 
decimal multiplication. We divide by the- denominator to 
find one hundredth, by means of the separatrix, and multi- 
ply by the numerator to find the required number of hun. 
dredths. For example, if we wish to find the interest of 
9263 for one year, at 6 per cent, we must obtain the yf |f 
part of the 9263. This is done by dividing by the denomi- 
nator 100, by means of a separatrix, and multiplying by 
the numerator 6. In this case the multiplication is done 
first. 

9268 
6 



916,78 

The rate per cent, therefore, may always be written as 
a decimal fraction of the order of hi$i^redths* 

1 per cent, is written ,01 

2 per cent. " ,02 
i per cent. « ,006 
I per cent. " ,0025 
i per cent. " ,0076 

Write 2i per cent, as a decimal fraction. 

2per cent, is ,02, and i per cent, is, 005. Ans. ,0t5. 

Write 4 per cent, as a decimal fraction. — * 4^ per 

cent. — 4| per cent. 5 per cent. 7| per 

cent. — 8 per cent. — 8| per cent. 9 per 

cent. 9 J per cent. — 10 per cent. (10 percent. 

is ^ ; decimally, ,10.) lOj per cent. 11 per 

cent. 131 per cent. 16 per cent. 

1. If the interest on 91, for 1 year, be 6 cents, what will 
be the interest on ^17 for the same time ? 
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It will be 17 times 6 cents, or 6 timee 17, whidi is the 
same thins :— 

In 

,06 



ly02 Answer; that is, 1 dollar and 2 cents. 

To find the interest on any sum foe 1 year, it is evident 
we need only to multiply it by the rate per cent, written as 
a lieetmo/ fraction. The product >will be the interest re- 
quired. 

What is the interest of 9121 at 3| per cent. ? at 2 j^ per 
cent. ? at 8| per cent. ? at 9| per cent. ?. at 4^ per cent. ? 

When we' wish to obtain the interest for several years, 
we have only to tnvUiply the interest of one year by the 
mrniher of years. 

BXAXPLBS. 

• 

What is the interest of $214 for 4 years at 2} per cent? 
for 8 yrs. 1 Cor 9 yrs. ? for 24 yrs.? 

What is the interest of 8364,41 for 8 yrs. at 6i per 
cent. ? 

What is the interest of 91000 for 120 yrs. ? 

Ans. 97200. 

It may often be needful to calpulate the interest on a 
Aim, for a less time than a year. 

When this is needful, the following mode is the most 
simple and expeditious. 

Let the interest be at 6 per cent, as that is the most 
common rate. 

At 6 per cent, each dollar gains 6 cents a year, (or 12 
mo.) 6 cei^ts for 12 mo. is i a cent (or 5 mills) for 1 
month. 

As 30 days is called a month, in calculating interest, 5 
mills a month, is 1 mill for every 6 days. 

Interest at 6 per cent then gains on each dollar, 

9,06 a year. 

f ,005 a month. 

9,001 for every 6 days, and ^ of a mill for each day. 



/ 
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Whenever therefpre we wish to calculate the interest of 
any sum for less than a year, we can first calculate the in- 
terest on 0916 dollar for the given time, calculating 5 mills 
for every month, 1 mill for every 6 days, and ^ of a mill 
for each odd day. 

After finding the interest for one dollar we can multiply 
this interest by the number of dollars in the sum. 

Examples. 

What is the interest of 936 at 6 per cent, for 9 mo. 12 
days ? for 6 mo. 3 days? for 8 mo. 18 days ? 

Note. — The fractions of a mill had better be changed to 
decimals. Thus instead of writing 5^ mills we can write 
y0055 — 5f piills can be written, ,0053-|*. (The sign of 
addition is added to the last because ther^) are more deci- 
mal orders that may be added.) 

What is the interest of $334 for 4 mo. 2 d. ? for 9 mo. 
6d.? for7mo. 4d. ? 

What is the interest of 9826 for 2d.? for 5 mo. 3 d. ? 
for 16 d. ? for 9 mo. 16 d. ? 



If it is wished to obtain thd interest of any sum for less 
than a year, at any other than 6 per cent, the method is, to 
find the interest at 6 per cent, and then take such parts of 
it, as the rate mentioned, is parts of 6 per cent. 

Thus if we wish to find the interest of 9560 for 4 mo. 
8 d. at 5 per cent, we first find the interest at 6 per cent, 
for that time, and then subtract } of the sum from itself. 
For the interest at 5 per cent, is ^ less than the interest at 
6 per cent. 

Thus if the rate is 3 percent, we must take | of the in- 
terest at 6 per cent. 

If it is 4 per cent, we must take | (or |) of the interest 
at 6 per cent., ^c. 

What is the interest of 9241,62 cents for 8 mo. 6 days, 
at 2 per cent. ? at 3 per cent. ? at 4 per cent. ? at 9 per 
cent* { at 124 per cent, t at 15 per cent. ? 

18 
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What is the interest of $64.81 for 18 mo. at 5 per cent. 1 

Ans. 4.11. 

What is the interest of •500 for 9 mo. 9 days, at 8 per 
cent. ? '^^' ^31. 00. 

What is the interest of •62.12 for 1 mo. 20 days, at 4 
percent.! Aiw.»0.345. 

What is the interest of •SS for 10 mo. 15 days, at 121 
percent.? Aim. $9,295. 

Rules for calculating Interest. 
To find the interest for years. 

MuUvply the sum by the rate per cent, as a decimal of the 
order of hundredths, and the interest for one year is found. 
MuUiply this answer by the number of years. 

To find the interest for months and days. 

Calculate the interest on one dollar for the given time, 

thus ; calculate 5 mills for every month, 1 mill for every six 

days', and \ of a mill for each odd day. Add these together 

and multiply the answer by the number of dollars and cents 

" in the sum, pointing off decimals according to rule. 

If the rate is any other than 6 per cent, calculate the inte- 
rest at 6 per cent., and then add to, or subtract from the sum 
such parts of itself, as the rate per cent, is parts of 6 per 

cent. 

Examples. 

What is the interest of $116,08 for 11 mo. 19 days? 

Ans. $6,422 
of $200 for 8 mo. 4 d. ? 8,132 

of 0,85 for 19 mo.? 0,08 

of 8,50 for 1 yr. 9 mo. 12 d. '^ 0,909 

of 675 for 1 mo. 21 d. ? 5,737 

of 8673 for 10 d.? ^ 14,455 

of 0,73 for 10 mo. ? ,036 



»» 



What is the rule for calculating interest for one year? for a number of 
yean? forpartft of ayear? 
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Rulejor Sterling Money. 

When the principtd is pounds y shillings, anfl pence, reduce 
the sum to the decimal oj a £ (see page 180), and proceed 
as in federal money. The answer is in decimals qfa£j 
and must he\hanged badk to unitq (see page 181). 



What is the interest of £36 ; 9s. 6jd. for 1 yr. ? 

Ans. £2. 3s. 91 d. 
What is the interest of £36 ; 10s. for 18 mo. 20d. ? 

Ans. £3.8s. l^d. 
What is the interest of £95 for 9 mo. ? Ans. £4.5s. 6d. 
Find the interest on £13 ; 3 ; 6 for 1 yr. ? A. 16s. 9id' 
Find the interest on £13 ; 15s. 3^d. for 1 yr. 6 mo. 

A. £1 ; 4 ; 9id. 
Find the interest on £75 ; 8 ; 4 for 5 yrs. 2 mo. 

A. £23.7s. 7d. 
Find the interest on £174 ; 10 ; 6 for 3 yrs. 6 mo. 

A. £36. 13s. 
Find the interest on £325 ; 12 ; 3 for 5 yrs. 

A. £97. 13s. 8d. 
Find the interest on £150 ; 16 ; 8 for 4 yrs. 7 mo. 

A. £41.98. 7d. 



VARIOUS EXERCISES IN INTEREST. 

To FIND THE PbINCIPAL, WHEN THE TiME, RaTB AND 

Amount are known. 

If in 1 yr. 4 mo. the interest and principal on a sum at 
6 per cent, amount to $61,02, what is the principal ? 

We first find what will be the amount of a dollar loUh 
its interest, for the given time. This amounts to $1,08. 
Now as every dollar in the original sum gained 8 cents . 
interest, there were as many dollars as there are $1.06 in 
$61,02. $56,50. 

Rule. 

Find the interest of9l for the given time and add to it. 
Divide the sum given by this amount. 

What b the role for Sterling money ? What ia the rule to find the 
principal, when the time, rate, and ilmount are known? 
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EZAMPLXS* 

What principal at 8 per cent, will amoant to 985,12 in 
1 yr. 6 mo. ? ' Ans. f 76. 

What principal at 6 per cent, will amount to $99,311 
in 11 ino. 9 d. 7 Ans. $94. 



To FIND THE Principal, when the Tihe, Rate, and 

Interest are Known. 

What sum put at interest at 6 per cent, will gain 910,50 
in 1 yr. 4 mo. ? 

One dollar put at interest for that time, would gain ^,08, 
and therefore it requires as many one dollars as there are 
9,08 in 810,50. Ans. $181,25. 

Rule. 

Fi$id the interest of 91 for the given rate and time. Di- 
vide the interest given by this, and the quotient is the prin- 
cipaL 

Examples. 

A man paid $4,52 interest at the rate of 6 per cent, at 
the end of 1 yr. 4 mo. what was the principal ? 

Ans. $56,50. 

A man received $20 for interest on a certain note at 
the "end of 1 yr. at the rate of 6 per cent, what was the 
principal? 

To FIND THE Rate, when the Principal, Interest, 

AND Time are known. 

If $3,78 is paid for using $54, 1 yr. 6 mo. what is the 
rate per cent. ? 

If this sum were at interest at one per cent, it would 
produce $,54. 

As many times therefore as $,54 is contained in $3,78 
80 much more than 1 per cent, is the rate. 

Rule. 

Divide the given interest by what would he the interest of 
the same sum at I per cent. 

How when time, rate, and interest are known ? How find the rate, when 
prinoipal, interei^ and time are known ? 
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If 92,34 is paid for the use of $468 for 1 mo. what is 
the rate per cent. ? Ans. 6 per cent. 

At 046,80 for the use of 8520 for 2 yrs. what is it per 
cent. ? Ans. 4| per cent. 



To FIND THE TiMl!, WHEN THE PRINCIPAL, RaTE AND 

Interest are known. 

What is the time required to gain $3,78 on 936, at 7 
per cent. ? 

We first find what would be the interest on that sum for 
one year, at 7 per cent. 

This would be $2,52. As many times as this sum is 
contained in the interest mentioned in the sum, so much 
more time than one year is required. 

Rule. 

Divide the interest given, by the interest which the princi- 
pal toould gftin at the same rate, in one year. 

Paid $20 for the use of 600 at 8 per cent. ; what was 
the time ? Ans. 5 mo. 

Paid $28,242 for the use of $217,25 at 4 per cent. ; 
what was the time ? Ans. 3 yrs. 3 ino. 



ENDORSEMENTS. 

In transacting business, it is oflen necessary to calculate 
interest upon notes, where partial payments have been 
made, and endorsed upon the note. For example, a man 
borrows {(500, and gives his note, promising to repay it 
with interest. 

Two years after, he pays $150, and has it endorsed. 
Then two years afler, he pays $75, and has it endorsed. 
At the end of six years he is r^ady to settle the note, and 
the question is, how much interest he shall pay. 

There are different modes established by the laws of 
different states on this subject. 

How find tune, when principal, rate, and intereat an known ? 

18* 
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The three following are the most common. The fim 
\% the one which was formerly most commonly used. 

FissT BIbthod. 

Find the akovnt of the principal for the whole Hme. 

Find the akouitt ofeac^ payment to the time ofeeUle- 
ment. 

Add the amovivts of the payments^ and subtract them from 
the AUOVKT of the prtndpal. 

Example. 

On April Ist, 1825, 1 gave a note to A. B. promising to 
pay him $300 for value rec'd. and interest on the same at 
6 per cent, till settlement. 

Oct. 1, 1825, I paid 9100. 

April 16, 1826, paid 950. 

Dec. 1, 1827, paid 9120. 

What do I owe on April Ist, 1828 ? 
9 cts. m. 

800,00,0 principal dated April 1, 1825. ys. mo. da. 

54,00,0 interest up to April 1st, 1828. a. 0. 0. 

354,00,0 amount of principal. 

100,00,0 1st payment, Oct. 1, 1825. 
15,00,0 interest up to April 1st, 1828. 2. 6. 0. 

115,00,0 amount of 1st payment. 



50,00,0 2nd payment, April 16th, 1826. 
5,87,5 interest up to April 1st, 1828. 1. 11. 15. 



55,87,5 amount of second payment. 



120,00,0 3rd payment, Dec. 1st, 1827. 

2,40,0 interest up to April 1st, 1828. 0. 4. 0. 



122,40,0 amount of 3rd payment. 
55,87,5 " 2nd payment. 
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1 15,00,0 amount of Ist payment. 

293,27,5 total amoimt of payments. 

354,00,0 amount of principal. 

293,27,5 total amount of payments subtracted. 

A. 60,72,5 remains due April 1st, 1828. 

Rule in Massachusetts. 

"Find Hit AmmvA of the Principal to the time when one 
payment^ or several payments together j exceed the interest 
due. From this subtract the payments, and the remainder 
wiU be a new Principal. Proceed thus tiU the time of set- 
tlement. 

Examples. 

For value received, I promise to pay James Lawrence 
•i 16,666 with interest. 

May 1st, 1822. 
8116,666. John Sxith. 

On this note were the following endorsements. 

Dec. 25, 1822, received 816,666. 
July 10, 1823, « $ 1,666. 
Sept. 1, 1824, '( 8 5,000. 
June 14, 1825, " 833,333. 
April 16, 1826, « 862,000. 

What was due August 3, 1827 ? 

Ans. {23,775. 

The first principal on interest from May 1, 
1822, 8116,666 

Interest to Dec. 25, 1822, time of the first 
payment (7 months 24 days), 4,549 

Amount, 8121, 215 
Payment, Dec. 25, exceeding interest then due, 16,666 

Remainder for a new principal, 184,549 
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Interest from Dec. 25, 1822, to June 14, 
1825 (29 months, 19 days), 15,490 

Amount, 9120,039 
Payment, July 10, 1823, less than interest 
then due, • 1,666 

Payment, Sept. 1, 1824, less than 
interest then due, « 5,000 

Payment June 14, 1825, exceed- 
ing interest then due, 33,383 

•39,999 



Remainder for a new principal (June 14, 
1825), 80,040 

Interest from June 14, 1825, to April 15, 
1826 (10 months 1 day), 4,015 

Amount, 84,055 
Payment, April 15, 1825, exceeding inte- 
rest then due, 62,000 



Remainder for a new principal (April 15, 
1826), 922,055 

Interest due Aug. 3» 1827, from April 15, 
1826 (15 months 18 days), 1,720 

Balance due Aug. 3, 1827, »23,775 

The Rule now adopted in Connecticut, is founded on 
the principle that interest is to be paid by the year, so that 
if a man pays before a year is ended, he receives interest 
on all he pays, from the time he pays it, to the end of the 
year when the interest is due. 

Rule in Connecticut. 

If the payment be made at the end of a year or ffipre, add 
the interest due on the whole sum^ at this time, to iheprinei* 
palf and subtract the payment. 

Whenever other payments are made, proceed in the same 
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manner^ ctdculaiing intereH im the principal from the time 
of the last payment. 

If payment i^ made before a year has elapsed (from the 
date of &e note, or from the last payment), find the amount 
of the principal for one year. Find also the amount of the 
paymentfrom the time of payment to the end of Hie year when 
the interest icouid be due, and subtract the latter from the 
former. If, however, a year extends beyond the time of set* 
Uement, find the amount up to that time, instead of for a 
year. 

If any remainder after subtraction, be greater than the 
preceding principal, then the preceding principal is to be con* 
tinued as the principal for the succeeding time instead of the 
remainder, and the difference to be regarded as so much 
unpaid interest. 

Let interest on the following note be calculated by the 
three different rules. 

A note for 20,000 is given July Ist, 1625. 

Ist payment, January 1st, 1826, 81400 

2d. do. January Ist, 1827, 2000 

3d. do. September 1st, 1827, 5000 
Settlement January 1st, 1829. 

What is due on the note ? 

Ansvsers. 

By the common rule, ^14,90d,00 

. By the Massachusetts rule, 15,212,96 

By the Connecticut rule, 15,209,47 

Let the following be calculated by the Connecticut rule. 

$1000,00 Hartford, Jan. 4, 1826. 

On demand I promise to pay James Lowell, or order, 
one thousand dollars with interest ; value received. 

HiRA& Simpson. 

Oh this note were the following endorsements. 

F^b. 19, 1827, received J200.00 

June, 29, 1828, " 500.00 

Nov. 14, 1828, « ' 260.00 

l)ec. 29, 1831, « 25.00 
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What is the balance, June 14, 1832 ? 

Angwer 9204.49. 

Find the balance due on the following note by the Mas- 
sachusetts rule. 

tSOaoa Hartlbrd,Feb. L 18S0. 

Value received I promise to pay A. B. or order, five 
hundred dollars with interest. Samu£L Joivbs. 

Endorsements. 

May 1, 1820, received, . 840.00 

Nov. 14, 1820, « 8.00 

April 1, 1821, « 12.00 

May 1, 1821, *' 30.00 

How much remains Sept. 16, 1821 ? 

Ans, 9455.57. 

Find the balance due on the following note by the Con- 
necticut rule. 

For value received I promise to pay G. B. or order, 
eight hundred and seventy-five dollars, with interest. 
9875.00 Samuel Jones. 

Hartford, Jan. 10, 1821. 

Endorsements. 

Aug. 10, 1824, received 9260.00 

Dec. 16, 1825, " 300.00 

March 1, 1826, « 50.00 

Julyl, 1827, " 150.00 

What was due Sept. 1, 1828 ? 

Ans. 9474.95. 

The three rules used above, are all considered as ob- 
jectionable. 

By the first rule, when a man pays a part of his debt, 
his payments are not applied to discharging the interest, 
but entirely to lessening the principal. By this rule, if a 

What is the common rule for calculating interest on notes when Hbsxe are 
endorsements ? the Massachusetts rule ? the Connecticut rule ? What are 
the objections to the three rules 7 
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man should borrow a sum and promise to pay it, with the 
interest, in twenty-five years, if he should simply pay what 
would be the yearly interest, and have it endorsed, at the 
end of 25 years the debt would be entirely extinguished. 
Whereas if he should wait till the end of the time agreed 
upon, he would have to pay the original sum borrowed, 
and the yearly interest upoa it also. 

The objection to the other two rules is, that the man 
who makes payments before the time of settlement, actu- 
ally is obliged to pay more than one who pays nothing be- 
fore that time. Thus the most punctual man is obliged to 
pay more than the negligent. 

Compound Interest is the only method which will do 
exact justice to both creditor and debtor. For«a man who 
lends money is fairly entitled to receive interest at the end 
of each year; and then by investing the interest in other 
stock, he can obtain compound interest. The borrower, 
therefore, who detains this yearly interest, ought, in jus- 
tice, to pay what the creditor could gain, if the debtor 
were punctual. 



COMPOUND INTEREST. 

Compound Interest is an allowance made for the use of 
the sum lent, and also for the use of the interest when it is 
not paid. 

Rule. 

Calculate the Interest, and add it to tlie principal at the 
end of a year. Make the Amount a new principal for the 
next year, with which proceed as before, tiU the time of set- 
tlement. 

1. What is the compound interest of $256 for 3 years, 
at 6 per cent. ? 

What ii the only method to do justice to the creditor ? What is com- 
pomd interat ? What ii the nde ror perfonniiig it ? 



1 
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9256 given suid, or first principal. 
,6 



16,36 interest. } ^ ^^^ together. 
266,00 principal^ ) ^ 

271,36 amount, or principal for 2d year. 
,06 



16,2816 compound interest, 2d. year, > added 
271,36 principal, do. \ together. 

267,6416 amount, or principal for 3d. year. 
,06 



17,25646 compound interest, 3d. year, > added 
267,641 principal, do. ) together. 

304,699 amount. 

256 first principal subtracted. 

A. 946,699 compound ihterest for 3 years. 

2. At 6 per cent, what will be the compound interest, 

and what the amount, of $1 for 2 years ? what the 

amount for 3 years ? for 4 years ? for 6 years 1 

- for 6 years ? for seven years t for 8 

years ? Ans. to the last, 91>693-(- 

It is plain that the amount of 92 for any given time, 
will be 2 times as much as the amount of 91 ; the amount 
of 93 will be 3 times as much, dsc. 

Hence, we may form the amounts of 91 for several 
years, into a table of multipliers for finding the amount of 
anif sum for the same time. The following 

TABLE, 

Shows the amount of 91 , or 1£, dec. for any number 
of years, not exceeding 24, at the rates of 6 and 6 per 
cent, compound interest. 



^^m^mmm 



HowMtlMTUblsaMdt 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



5'petefiaL 
1,05 

1,1025 

1,15762+ 

1,21550+ 

1,27628+ 
1,34009+ 

1,40710+ 

1,47745+ 
1,55132+ 
1,62889+ 

1,71033+ 
1,79585+ 



G percept. 


iX'iP. 


1,06 


13 


1,1236 


14 


1,19101 + 


15 


1,26247+ 


16 


1,33822+ 


17 


1,41851 + 


18 


1,50363+ 


19 


1,59384+ 


20 


1,68947+ 


51 


1,79084+ 


22 


1,89829+ 


23 


2,01219+ 


24 



, JH por fonu 

1,88564+ 

1,97993+ 
2,07892+ 

•2,18287+ 
2,29201+ 
2,40661+ 
2,52695+ 
2,65329+ 
2,78596+ 
2,92526+ 
3,07152+ 
3,22509+ 



dporceat. 

2,13292+ 
2,26090+ 
2,39655+ 
2,5403^+ 
2,69277+ 
2,85433+ 
3,02559+ 
3,20713+ 
3,39956+ 
3,60353+ 
3,81974+ 
4,04893+ 



Note 1. Four decimals in the above numbers will be 
sufficiently accurate for most operations. 

Note 2. When there are months and days, you may 
first find the amount for the years, and on that amount cast 
the interest for the months and days ; this adde<j^ to the 
amount will give the answer. 

,50 for 20 years, at 5 
at 6 per cent. ? 



3. What is the amount of 
per cent, compound interest ? 

$1 at 5 per cent, by the table, is $2,65329 ; therefore, 
2,65329 X600,50==$1593,30+ Ans. at 5 per cent. ; and 
3,20713 X600,50=$1925,881+ Ans. at 6 per cent. 

4. What is the amount of $40,20 at 6 per cent com- 
pound interest, for 4 years ? for 10 years ? — — 

for 18 years 1 for 12 years ? — for 3 years and 

4 months ? for 24 years, 6 months, and 18 days ? 

Ans. to last, $168,137. 



DISCOUNT. 

Discount is a deduction made from a debt,- for paying it 
before it is due. 

If, for example, I owe a man $300 two yeam hence, 
and am willing to pay him now, I ought to pay only that 



Wh^ itdiiooant? Whst w die rate fi>r pofomiiif it ? 

19 
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nmy whichy wUh it9 uderett^ would in two yearsy amount to 
•300. 

The question then is, what sum, together with its inte* 
rest at 6 per cent., would, in two years, amount to 8300 ? 

Such operations are performed by the rule for finding 
the principal^ when the time, rate, and amount are given, 
(see page 207). 

The sum, which, in the time mentioned, would, by the 
addition of its interest, amount to the sum which is due, is 
called the present worth. 

What is the present worth of $834, payable in 1 yr. 7 
mo. 6 days, discounting at the rate of 7 per cent. ? 

Ans. $750. 

What is the discount on 9321,63, due 4 years hence, at 
6 per cent. ? Ans. $62,26. 

What principal, at 8 per cent., in 1 yr. 6 mo. will 
amount to $85,12? " Ans. $76. 

What principal, at 6 per cent, in 11 mo. 9 d. will amount 
to $90^811? Ans. $94. 

How much ready money must be paid for a note of $18, 
due 15 months hence, discounting at the rate of 6 per 
cent.? Ans. $16,744. 



STOCK, INSURANCE, COMMISSION, LOSS AND 

GAIN, DUTIES. 

Stock is a name for money invested in banks, in trade, 
in insurance companies, or loaned to a national govern- 
ment for the purpose of receiving interest. 

Persons who invest money thus, are called stockholders. 

When stockholders can sell their right to stock for 
more than they paid, it is said that stock has risen, and 
when they cannot sell it for as much as they paid, it is 
said that stock has fallen. 

Stock is bought and sold in shares, of from $50 to $100 
a share. 



What it atock ? Wh«n ig stock said to have risen or fiiQen ? 



INTBRB8T. 219 

The nominal value of a share is the amount paid, when 
the stock was first created. 

The real value is the sum for which a share wiU 
sell. 

When stock sells for its nominal value^ it is said to be at 
par. 

When it sells for more than its nominal value, it is said 
to be above par y and when for less it is below par. 

When stock is above par, it is said to be so much per 
cent, advance. 

An Insurance Company ^ is a body of men, who in return 
for a certain compensation, promise /o pay for the loss of 
property insured. 

The written engagement they give is called a Policy. 

The sum paid to them for insurance, is called Premium. 

Commission is a certain sum paid to a person called a 
correspondent, agent, factor, or broker, for assisting in 
transacting business. 

Loss and Gain refer to what is made or lost, by mer- 
chants, in their business. 

The calculations relating to stock, insurance, eommis- 
sion, loss and gain, and duties, are performed by the rule 
for calculating interest, when the time is one year. 

Rule. 

Multiply the sum given, by the rate per cent, as a deci- 
mal. (See page 206.) , 

' Examples. 

Stock.— 1. What is the value of $350.00 of stock at 
105 per cent., that is, at 5 per cent, advance ? 

Ans. 8367.50. 

The rate here is 105 per cent.==:105 hundredths. The 
question then is, what is 105 hundredths of 350 ; or, muU 
tiply350by 1.05. 

* ■ ■ ■ II ■■■■■■ ■»■■,■■, ■ 11 I ■ ■ ■#■ I — !■■ ■ ■ 111 ■ ■■ ■ ■■- 

What ii the nomindl value of a share 7 What the reoZ. value ? When 
if itock at par ? When above par ? When below par ? "What is an in- 
•unnce ? Policy ? Premium 7 What is commission ? Loss ^nd gain ? 
What is the rule for performing these processes ? 
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3-. What is the vmhie of 85 hundred dollar shares of 
stock at } per cent, advance ? Rate 1.0075. 

Ans. $3,526.25. 

3. At 112^ per cent., what must I pay for 87,564.00 of 
stock ? Rate 1.125. Ans. 88,509.50. 

4. What is the value of 8615.75 of stock, at 30 per 
cent, advance ? Ans. 8800.475. 

5. What is the value of 87,650.00 of stock at 119^ per 
cent. ? Ans. 89, 1 41 .75. 

6. What is the value of 81,500.00 of stock at 110 per 
cent. ? Ans. 81,650.00. 

7. What is the value of 83700 bank stock at 95| per 
cent., that is at 4| per cent, below par ? Ans. 83,533.50. 

IiT^trSANCB. — 1. What premium must be paid for the 
insurance of a vessel and cargo, valued at 8123,425.00, 
at 15| per cent. ? 

15|. per cent. =.155, and the question is, what is .155 
of 123,425. Ans. 819,130.875. 

2. What must I pay annually for the insurance of a 
house worth 83,500.00, at 1$ per cent. ? Ans. 861.25. 

3. What must be paid for the insurance of property, at 

6 per cent., to the amount of 82,500.00? Ans. 8150.00. 

4. What insurance must be paid on 8375,000.00, at 5 
per cent. ? Ans. 818,750.00. 

5. What premium must be annually paid for the insur- 
ance of a house worth $10,650.00, at 3 per cent. ; and a 
store worth 815,875.00 at 4 per cent, and out houses 
worth 83,946.00, at 5 per cent. 1 

6. What premium must be annually paid for the insur- 
ance of a Factory worth 830,940.00, at 10 percent. ; and 

7 dwelling houses worth 8875.00 each, at 8 per cent. ; and 
3 grist mills, worth 81,930.00 a piece, at 7 per cent. ; and 
one storing house, worth 89,859.00 at 6 per cent. ? Also, 
what is the average rate of insurance on the whole ? 

7. If I pay 8930.00 annually for insurance, at 5 per 
cent., what is the value of the*property insured ?^ 

Here 930 is .05 of the answer ; 930-s-. 05=8 18,600 An. 

Protii' and Loss.— 1. Sold a bale of goods at 8735.00, 
by which I gain at the rate of 6 per cent. What sum do 
I gain I Ans. 844. 10« 
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2. In selling 50 hhds. of molasses, at 38 dollars a hl^., 
1 gain 10 per cent. What is my gain? Ans. 9190.^. 

3. In selling 25 bales of cloth, each containing 27 
pieces, and each piece 50 yards, a merchant gained 20 
per cent, on the cost, which was 10 dollars a yard. What 
did he gain, and what did he sell the whole for ? 

Ans. Gain, 967,500.00. Whole, •4Q5,000.00. 

4. A fnerchant gained at the rate of 15 per cent, in 
selling the following articles : 6 hhds. of brandy for which 
he paid $1.50 per gal. ; 7 barrels of flour, cost 11 dollars 
a barrel ; 2 quintals of fish, cost 4 cents a pound ; 16 
hhds. of molasses, cost 56 cents per gal. and 25 bis. of 
sugar, containing each 175 lbs., cost 9 cents per lb. What 
was his gain on the whole, and what did he receive in all ? 

CoHMissioN. — 1. If my agent sells goods to the amount 
of 92,317.46, what is his commission at 3| per cent. ? 

Ans. •75,31745. 

2. What commission must be allowed for a purchase of 
gob^s to the amount of 91,286.00, at 2^ per cent. 1 

Ans. 932.15. 

3. What commission shall I allow my correspondent for 
buying and selling on my aecouot, to the amount of 
92,836.23, at 3 per cent. 1 "^ 

4. A merchant paid his correspondent 925.00 commis. 
tton on sales to the amount of 91,250.00. At what per 
cent, was the commission ? 

He paid him y||y=s^y Tr-^ | ^— T ,02ag2 per cent. JLii#. 

DuTiBS. — Dutp is a certain sum paid to government 
for articles imported. 

When duty is at a certain rate on tAe value, it is said to 
be ad valorem^ in distinction from duties imposed on the 
quantity^ 

An Invoice is a written aecount of articles sent to a pur. 
chaser, factor, or consignee. 

In computing duties, ad valeremj (or ad vol. as it is 
commonly written,) it ui usual in custom houses to add one 
tenth to the invoice value, before easting the duty. This 
makes the real duty one tenth greater than ths mammal du- 
ty. It will be equally well to make the rate one tenth 
greater»^instead of increasing the invoice* 

Wlvtitdtitjr? WknaBBdmiMaitvaJimn? YfMMmmkkymtfl 
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1. Find the duty on a quantity of tea, of which the ia« 
¥oice 18 9215.17, at 50 percent. 

Ana. «118.3435==«118.343^, 
In thia example we may add, as directed above, on0 
tenth of 215.17, to 216.17. Thus, 215.17+*21.5n= 
236.687. Then 236.687x50=^* 1 1 8.3435. Or we may 
add to the rate .50, one tenth of it8elf:=:.05 : thus, ,50+ 
.05=^:55. Then, 215. 17x.55=;=»l 18,3435, as 0lfore. 

2. Find the duty on a quantity of hemp al 13| per cent., 
of which the invoice is $654.59. The second of the 
above modes is recommended. Another (aight be used, 
viz. : to find, first, the duty on the invoice at the given 

/rate, and add to it one-tenth of itself. Tftus, 654.59 X 
ia^»88.d6965. Ans. ^7.206615« 

3. What is the duty on a quantity of books, of which the 
invoice is •1,670.33,'at 20 per cent. ? Ans. $367.4726, 



EQUATION OF PAYMENTS. 

Equation of payments is a method of finding a time for 
paying several debts due at different times, all at once ; 
/ind in such a way that both creditor and debtor will have 
the same value, as if the debts were paid at the several 
times promised. 

For if a man pays a del)t before it is due, the creditor 
gains ; if he pays it after it is due, the debtor gains. 

In how many months will $1 gain as much at interest 
as 98 will gain in 4 months? Now as the $1 is 8 times 
iess than 8, it will require 8 times more time, or 8X4=32 
months. 

In how many months will the interest on 90 equal the 
interest on 9 1 for 40 mouths ? 

Supposing a man owes me 912 in 3 months, 918 in 4 
inonths, and 920 in 9 months. He wishes to pay the 
whole at once ; in what time ought he to pay 1 
. 912 for 3 month8s=9l for d6 months. 

918 for 4 month8»91 for 72 months. 

920 for Q iBonlfa8»9l for 180 montha. 



950 288 months. 



Whaf » fi^wtiom of jmymsc^ ? 
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Now it appears that it will be the same to him to have 
^1 for 36, for 72, and for 180 months, as it would to have 
the 12, the 18, and the 20 dollars for the number of 
.months specified. 

He might therefore keep $1 just 288 months, and it 
would be the same as keeping the $50 for the number of 
months specified. But as the whole sum of money lent 
was $50, he may keep this only one fiftieth ( J^.) of the 
time he^ might keep $1. Therefore divide the 288 months 
hy the 50, and the answer is 5|f months. 



Rule for finding the mean tike of setebal payments. 

Multi'ply ea^h sum hy the time of Us payment. Divide 
the sum of these products hy tho. sum of the payments, and 
the quotient is the mean time. 

A man is to receive $500 in 2 mo. ; $100 in 5 nto. ; 
$300 in 4 mo. If it is paid all at once, at what time should 
the payment be made ? 

A man owes me $300, to be paid as follows : ^ in 3 
months ; j^ in 4 mt>nth8 ; and the rest in 6 months ; what 
is the mean time for payment ? Ans. ^i months. 



RATIO. 

The word ratio means relation ; and when it is asked 
what ratio one number has to another, it means in what 
relation does one number stand to another. 

Thus, when we say the ratio of 1 to 2 is ^, we mean 
that the relation in which 1 stands To 2, is that of on^ half 
to a whole. 

Again, the ratio of 3 to 4 is |, that is, 3 is ) of 4, or 
stands in the relation of | to the 4. So also the ratio of 4 
to 3 is |- ; for the 4 is 4 thirds of 3, and stands to it there- 
fore in the relation of |« 

What is the relation of 1 1 to 12 ? of 12 to 11 ? 

When therefore we find the ratio of one number to an* 
other, we find what part of one number another is* 

Then the ratio of 4 to 6 is | ; that is, 4 is 4 sixths of 6. 

The ratio of one number to another, then, may always 

< ■ 1 I — > I ,1,1 M -. I ■ ■ ■ •— ■ III. II 

Mflwtiitlw ral« forperfiunuDgit? WlMtiimtioI 
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be expressed by a fraction Id which the^r^^ number , (called 
the aiUeeedeni) is put for numerator ^ and the second number 
(called the consequent) is put for denominator. Thus the 
ratio of 8 to 4 is }. This is an improper fractionj and, 
changed to whole numbers, is 2 units^ The ratio of 8 to 
4, then, is 2. That is, 8 is twice 4, or stands to 4 in the 
relation of a duplicate or double,* 



PROPORTION. 

When quantities have the same ratio^ they are said to be 
proportional to each other. Thus the ratio of 2 to 4 is ^, 
and the ratio of 4 to 8 is ^ ; that is, 1 has the same relation 
to 2, that 4 has to 8, and therefore these numbers are called 
proportionals. Again, 4 is the same portion or part of 8, 
as 11) is of 20, and therefore these numbers are called 
proportionals. A proportion^ then is a combination of equal 
ratios. 

Points are used to indicate that there is a proportion 
between numbers. Thus 4:8::9:18 is read thus; 4 has 
the same ratio to 8, that 9 has to 18. Or more briefly, 4 
is to 8, as 9 to 18. 

It will always be found to be the case in proportionals, 
that multiplying the two antecedents into the tioo consequents^ 
produce the same product. 

Thus, 2 : 4 : : 6 : 12 

Here let the consequent 4 be multiplied into the ante- 

"* The pupil needs to be forewarned that there is a difference be- 
tween French and English mathematiciana in expressing ratio. 

The French place the antecedent as denominator^ and the come* 
qnent as numerator. The English, on the contrary, place the ante, 
cedent as fwmerator, and the coneetiuent as denominator. It seems 
desirable that there should be an agreement on this subject, in school 
books at least. Two of the most popular Arithmetics now in use, 
' have adopted the French method, viz. Colbum and Adams. It seems 
needful to mention this, that pupils may not be needlessly perplexed, 
if called upon to use different books. 

_ The method used here, is the English ; as the moot common^ and 
as moot conoonant with peropicuity of language. For there seems 
to be no propriety in saying that the relation of 3 <o 4 is 4.3. Th^ 
ratio between these two numbers may be either 4^ or S4, bat the re. 
lation of 2 to 4, to use language itrictly, can be nothing but 2^. 

How is Ami ntfio between nnmhrni eipiessed ? 



FBOPOBTION. 225 

cedent 6, aed the product is 24 ; and let the antecedent 2 
be multiplied into the consequent 12, and the product 
also is 24. 

If then we have only three terms in a proportion, it is 
easy to find the fourth. For when we have multiplied one 
antecedent into one consequent, we hnow that the term 
left out is a number that, multiplied into the remaining 
term, would produce the same product. 

Thus let one term belefl out of this proportion. 

8 : 4 : : 12 : 

Here the consequent is gone frum^ the last ratio. We 
multiply the antecedent 12 into the consequent 4, and the 
answer is 48. We now^know that the term lefl out, is a 
number which, multiplied into the 8, would produce 48. 
This number is found by dividing 48 by 8, the answer is 6. 

Whenever, therefore, a term is waiting to any propor- 
tion, it can be found by multiplying one of the antecedents 
by one of the consequents, and dividing the product by 
the remaining number. 

What is the number left out in this proportion? 

3 : 12 : : 24 : 

What is the number lefl out in this proportion ? 

9 : 8 : : 27 : 

In a proportion, the two middle terms are called the 
means, and the first and llist terms are called the extremes. 

Rule for fini>in6 a foukth term iw a Probortion. 

Multiply the means together y and divide the product by 
the remaining number. 

It is on this principle, that what is commonly called the 
" Rule of Three," is constructed. By this process, we 
find a fourth term when three terms of a proportion are 
given. 

Such sums as the following are done by this rule. 

If 4 yards of broadcloth codt $12, what cost 9 yards ? 

Now the cost is in proportion to the number of yards ; 
that is, the same ratio exists between the number cfyardsy 
as exists between the cosi of each. 

What is proportion ? HjEtving three terms of a proportion given, how 
can the fourth oe found 7 > 



226 ABITBMBTIC. THIBD PART. 

Thtttr-^ftfl 4 yards is to yards, so is the cost of 4 yards 
to the cost of 9 yards. The proportion, then, is expressed 
thus: 

yds. yds. $ 

4 : 9 :.: 12 : 

Here the term wanting, is the cost of 9 yards ; and if 
we multiply the means together, and divide by the 4, the 
answer is 27 ; which is the other term of the proportion, 
and is the cost of 9 yards. 

Again, if a family of 10 persons spend 3 bushels of malt 
a week, how many bushels will serve at the same rate 
when the family consists oi" 30 ? 

Now there is the same ratio between the number of 
bushels eaten, as between the numbers in the family. 
That is, as is the ratio of 10 to 30, so is the ratio of 3 to 
the number of bushels sought. 

Thus, 10 : 30 : : 3 : 



Rule of Pbopobtion; or Rule of Three. 

When three numbers are given, place that one as third term, 
which is of the same kind as the answer sought. If the an- 
swer is to be -greater than this third term, fiUice the greater 
of the remaining number as the second term, and the less 
number as first term. 'But if the answer is to he less, place 
the less number as second term, and the greater as first. 

In either case, multiply the middle and third terms toge- 
ther, and divide the product by the first. The quotient is the 
answer, and is always of the same order as the third term. 

Note. — ^This rule may be used both for common, com- 
pound, and decimal numbers. If the terms are compound, 
they must be reduced to units of the lowest order men- 
tioned. 

Many of the sums which follow will be better understood 
if performed by the mode of analysis, which has been 
explained and illustrated in a former part. 

What 18 the RuIeofThree? 
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For example, we will ifke the first sum done by the rule 
of proportion. 

If 4 yards of broadcloth cost 812, what cost 9 yards? 

We reason thus, — If 4 yards cost $ 1 2, one yard must 
cost & fourth of $12. Therefore, divide 912 by 4, and we 
have the cost of one yard. Multiply this by 9, and we 
have the cost of 9 yards. 

(it is usually best to multiply first, and then divide, and 
it has been shown that this is more convenient, and does 
not alter the answer.) 

Let the following sums be done by the Ride of PropoV' 
tion, and then explained by analysis. 

1. If the wages of 15 weeks come to 64dols. 19cts. what 
is a year's wages at that rate ? Ans. $222, 52 cts. 5 m. 

2. A man bought sheep at $1.11 per head, to the amount 
of $51.6 ; how many sheep did he buy? Ans. 46. 

3. Bought 4 pieces of cloth, each piece containing 31 
yds. at 16s. 6d. per yard, (New England currency,) what 
does the whole amount to in federal money ? Ans. $34i . 

When a tun of wine cost $140, what cost a quart ? 

Ans. 13 cts. 8^ m. 

4. A merchant agreed with his debtor, that if he would 
pay him down 65 cents on a dollar, he would give him up 
a note of hand of 249 dollars 88 cts. I demand what the 
debtor must pay for his note ? Ans. $162.42 cts. 2 m. 

5. If 12 horses eat 30 bushels of oats in a week, how 
many bushels will serve 45 horses the same time ? 

Ans. 112^ bushels. 

6. Bought a piece of cloth for $48.27 cts. at $1.19 cts. 
per yard ; how many yards did it contain ? 

Ans. 40 yds. 2 qrs. ,VV. 

7. Bought 3 hhds. of sugar, each weighing 8 cwt. 1 qr. 
12 lb. at $7.26 cts. per cwt. ; what come they to ? 

Ans. $182.1 ct. 8 m. 

8. What is the price of 4 pieces of cloth, the first piece 
containing 21, the second 23, the third 24, and the fourth 
27 yards, at $1.43 cts. a yard ? 

Ans. $135.85 cts. 21+23+24+27=95 yds. 
. 9. Bought 3 hhds. of brandy, containing 61, 62, 62^ 

What is the method of doing the Role of Three 7 
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gals. «t 91 38 cU. per gallon. I demand how much they 
amount to ? Ans. 8255.99 cts. 

10. Suppose a gentleman!^ income is $1,836 a year, and 
he spends $3.49 cts. a day, one day with another, how 
much will he have saved at the year's end ! 

Ans. $562«15 cts. 

11. A merch't. bought 14 pipesof wine, and is allowed 
6 months credit, but for ready money gets it 8 cents a gal- 
lon cheaper; how much did he save by paying ready 
money? Ans. $141.12 cts. 

12. Sold a ship for 537/. and I owned | of her ; what 
was my part of the money ? Ans. j£201 7s. 6d. 

Id. If -j^ of a ship cost $718.25 cents, what is the whole 
worth? 5 : 781,25 :: 16 : $2500 Ans. 

14. If I buy 54 yards of cloth for £31. 10s. what did it 
cost per Ell English ? Ans. 14s. 7d. 

15. Bought of Mr. Grocer 11 cwt. 3 qrs. of sugar, at 
,12 per cwt. and gave him James Paywell's note for 

J&19 7s. (New England currency) the rest I pay in cash ; 
tell me how many dollars will make up the balance. 

Ans. $30.91. 

16. If a staff 5 feet long casts a shade on level ground 
8 feet, what is the height of that steeple whose shade at 
the same time measure 181 feet ? Ans. 113J^ (I. 

17. If a gentleman has an income of 300 English 
guineas a year, how much may he spend, one day with 
another, to lay up 500 dollars at the year's end ? 

Ans. $2,46 cts. 5 m. 

18. Bought 50 pieces of kerseys, each 34 EUs Fle- 
mish, at 8s. 4d. per Ell English ; what did the whole cost ? i 

Ans. £425. 

19. Bought 200 yards of cambric for £90, but being i 
damaged, 1 am willing to lose £7, 10s. by the sale of it ; 
what must I demand per EH English ? Ans. IQs.Sfd. 

20. How many pieces of Holland, each 20 Ells Fie* 
roish, may I have for £23 8s. at 6s. 6d. per Ell English ? 

Ans. 6 pieces. 

21. A merchant bought a bale of cloth containing 240 
yds. at the rate of $7i^ for 5 yards, and 'sold it again at 
the rate of $11^ for 7 yards ; did he gain or lose by the 
bargain, and how much ? ' 

Ans. He gained $25,71 cts. 4 m. + 



i 
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22. Bought a pipe of wine for 84 ddlars, and found it 
had leaked out 12 gallons ; I sold the remainder at 12| 

. cents a pint ; what did I gain or lose ? 

Ana. I gained $30. 

23. A gentleman bought 18 pipes of wine at 12s. 6d. 
(N. Jersey currency) per gallon ; how many dollars will 
pay the purchase ? Ans. 83780. 

24. Bought a quantity of plate, weighing 15 lb. 11 oz. 
13 pwt. 17 grs., how many dollars will pay for.it at ffie 

. rate of 12s. 7d. (New York currency,) per ounce ? 

Ans. $301,50 cts. 2y^ m. 

25. A factor bought a certain quantity of broadcloth 
and drugget, which together cost £81 per yard, the quan- 
tity of broadcloth was 50 yards, at 18s. per yard, and for 
every 5 yards of broadcloth he had 9 yards of drugget; 
I demand how many yards of drugget ho had, and what it 
cost him per yard ? Ans. 90 yards, at 8s. pet yard. 

26. If I give 1 eagle, 2 dollars, 8 dimes, 2 cents and 5 
mills, for 675 tops, how many tops will 19 mills buy ? 

Ans. 1 top. 

27. If 100 dollars gain 6 dollars interest in a year, how 
much will 49 dollars gain in -the same time ? 

Ans. $2,94 cts« 

28. If 60 gallons of water, in one hour, fall into a cistern 
containing 300 gallons, and by a pipe in the cistern, 35 gal- 
Ions run out in an hour ; in what time will it be filled ? 

Ans. in 12 hours. 

29. A and B depart fr6m the same place and travel the 
same road ; but A goes 5 days before B, at the rate of 15 
miles a day ; B follows at the rate of 20 miles a day ; 
what distance must he travel to overtake A ? 

Ans. 300 miles. 



COMPOUND PROPORTION. 

Compound proportion, is a method of performing such 
operations in proportion, as require two or more stat- 
logs. It is sometimes called Double Ride of Three, be- 
eause its operations can be performed by two opeiations 
of the Rule of Three. 

30 
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for ex&mpto : If 56 lbs. of bread are sufficient for 7 men 
14 days, how much bread will serve 21 men 3 days ? 

Here the amount of bread consumed depends upon two 
circumstances, the number ofdaySi and the number of men. 

We will first consider the quantity of bread as depend- 
ing upon the number ofmen^ supposing the number of days 
lobe the same. 

The proportion would then be this ; 

7 men : 21 men : : 56 lbs. to the number of lbs. re- 
quired. 

Here we multiply the means together, and divide the 
answer by 7, and the answer is 169. lliat is, if the ttme 
was the same, viz. 14 days, the 21 men would eat 168 lbs. 
in that time. 

We now make a second statement thus : 

14 days : 3 days : ; 168 lbs. : number of lbs. requir- , 
ed. 

The result of this statement is 36 lbs. which is the an- 
swer. 

In performing this operation, let the pupil notice that in 
the first statement, the 56 was multiplied by the 21 and 
the answer divided by 7. This gives the same answer as 
would be given, did we divide first, and then muUiply. 

That is, 56 multiplied by 21, and the product divided by 
7, is the same as 56 divided by 7 and the quotient multi- 
plied by 21. 

We divide by 7, to fiud how much one man would eat 
in the same time, or 14 days, and multiply by 21, to find 
how much 21 men would eat. 

When we make the second statement, as we have found 
how much 21 men would eat in 14 days, we divided the 
quantity (168 lbs.) by 14, to find how much they would 
eat in one day, and then multiply by 3, to find how much 
they would eat in 3 days. But in this case also, the mul" 
tiplication is done first. 

Let the pupil also notice that the 56 lbs. was multiplied 

by 21 and divided by 7, and then that the^afwtoer to this 

. (168 lbs.) was multiplied by 3 and divided by 14. Here 

21 and 8 are used as mu&ipHersy and 14 and 7 are used 

asitoicors. 

The answer will be the same (as may be found by trial) 
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if 56 18 muUipliod by the product of these wuUiplierSf tnd 
the answer divided by the product oj the divisors. 

It is OD this principle that the common rule in compound 
proportion is constructed, which is as follows. 

RULB OF COXFOUND PROPORTION. 

Make the number which is oJ the same kind as the answer 
required^ the third term. 

Take any two numbers of the same hind, and arrange 
them in regard to this third term^ according to the rule of 
proportion. Then take any other two nun£ers of the same 
kindj and arrange them in like manner, and so on till M the 
numbers are used. 

Then multiply the third term, by the product of the second 
terms, and divide the answer by the product of the first terms. 
The quotient is the answer. 

Examples. 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours a day, how many miles will he travel in 12 days at 
the rate of. 10 hours a day ? 

Here the number, which is of the same Cind as the 
answer required, is the 273 miles, and this is put as third 
term. 

We now take two numbers of the same kind, viz. 13 
days and 12 days, and placing them according to the rule 
of simple proportion, the question would stand thus. 

13 : 12 : : 273 

We next take two other numbers of the same kind, viz. 
10 hours, and 7 hours, and arrange them under the for* 
mer proportion according to the same rule, thus : 

^^'^^X . . 273 
7 : 10 J • • ^^^ 

We now multiply the 273 by the product of 12 and 10, 
and divide by the product of 13 and 7, and the quotient is 
the answer. 

We can explain this process analytically, thus. 

We divide by 13, to And how much the man would tra^ 
vel in one day, at the rate of 7 hours per day. 

Wbst ji oompoqnd pcoportioii 7 Whtt k tbt role 7 
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We multiply by the 12, to find how much he would 
travel id 12 days, at the same rate. 

We divide by 7 to find howtnuch he would travel in one 
hour, and multiply by 10 to find how much he would travel 
in 10 hours. 

Let the pupils explain the folio wii^ itf the same man- 
ner. 

Examples. 

2. If £100 in one year gain £5 interest, what will be 
the interest of £750 for 7 years ? Ans. jf262 10s. 

3. What principal will gain £262 10s. in 7 years at 5 
per cent, per annum ? Ans. £750. 

4. If a footman travel 130 miles in 3 days, when the 
days are 12 hours long ; in how many days, of 10 hours 
each, may he travel 360 miles ? Ans. 9|| days. 

6. If 120 husliels of corn can serve 14 horses 56 days, 
how many days will 94 bushels serve 6 horses ? 

Ans. 1021^1 days. 

6. If 7 oz. 5 pwts. of bread be bought at 4}d. when com 
is at 4s. 2d. per bushel, what weight of it may be bought 
for Is. 2d. when the price of the bushel is 5s. 6d. ? 

' Ans. 1 lb. 4 oz. 3f^ pwts. 

7. If the carriage of 13 cwt. 1 qr. for 72 miles be £2. 
10s. 6d., what will be the carriage of 7 cwt. 3 qrs. for 
112 miles ? Ans. £2 5s. lid. l^^V <!• 

8. A wall, to be built to the height of 27 feet, was raised 
to the height of 9 fl. by 12 men in 6 days ; how many men 
must be employed to finish the wall in 4 days at the same 
rate of working ? Ans. 36 men. 

9. If a regiment of soldiers, consisting of 939 men, can 
eat 351 quarters of wheat in 7 months ; how many soldiers 
will eat 1464 quarters in 5 months, at that rate 1 

Ans. 5483^. 

10. If 248 men, in 5 days of 1 1 hours each, dig a 
trench 230 yards long, 3 wide and 2 deep ; in how many 
days of 9 hours each, will 24 men dig a trench of 420 
yards long, 5 wide and 3 deep ? Ans. 2d8^y^. 

11. If 6 men build a wall 20 ft. long, 6 fl. high, and 4 
fl. ttiick, in 16 days, in what time will 24 men build one 
200 ft. long, 8 fl. high, and 6 fl. thick ? Ans. 80 days. 



12. tf the freight of 9 hhda. of sugar, each weighifig 
12 cwt., 20 leagues, cost £16, what must be paid for the 
freight of 50 tierces, each weighing 2^ cwt. 100 leagues 1 

Ans. £92 lis. lOfd. 

13. If 4 reapers receive 911*04 for 3 days' work/how 
many men may be hired 16 days for 9103.04 ? 

Ans. 7 men. 

14. If 7 oz. 5 pwt. of bread be bought for 4|d. when 
corn is 4s. 2d. per bushel, what weight of it may be bought 
for Is. 2d. when the price per bushel is 5s. 6d. ? 

Ans. 1 lb. 4 oz. 3|^1^ pwts. 

15. If 9100 gain 96 in 1 year, what will 400 gain in 
9 months ? 

16. If 9100 gain 96 in 1 year, in what time will 9400 
gain 918 ? 

17. If 9400 gain 91B in 9 months, what is the rate per 
cent, per annum ? 

18. What principal, at 6 per cent, per ann., will gain 
918 in 9 months ? 

19. A usurer put out 975 at interest, and, at the end of 
8 months, received, for principal and interest, 979 ; 1 de- 
mand at what rate per cent, he received interest. 

Ans. 8 per ct. 

20. If 3 men receive £Sf^ for 19| days' work, how 
much must 20 men receive for 100^ days' ? 

Ans. X305 Os. 8d. 

21. If 40 men in 10 days, can reap 200 acres of grain, 
how many acres can 14 men reap in 24 days ? 

Ans. 168 acres. 

22. If 14 men in 24 days, can reap 168 acres of grain ; 
bow many acres can 40 men reap in 10 days ? 

Ans. 200 acres. 

23. If 16 men in 32 days, can mow 256 acres of grass ; 
in how many days will 8 men mow 96 acres ? 

Ans. 24 days. 

24. If 4 men mow 96 acres in 12 days ;%ow many acres 
can 8 men mow in 16 days ? Ans. 256^ 

25/ If a family of 16 persons spend 9320 in 8 months ; 
how much would 8 of the same family spend in 24 
months? Ans. 9480. 

26. If a family of 8 persons in 24 months spend 9480 ; 

?0* 



284 ASITHJUTIC* TRIED PAIT. 

how much would they ipeod if their number were doub- 
led, in 8 months 7 Ans. 9320. 

27. If 12 men build a wall 100 ft. long, 4 ft. high, and 
3 ft. thick, in 40 days ; in what time will 6 men buud one, 
20 ft. long, 6 ft. high, and 4 ft. thick 1 



FELLOWSHIP. 

The Rule of Fellowshipy is a method of ascertaining the 
respective gains or losses of individuals engaged in joint 
trade. 

Let the pupils perform the following sums as a mental 
exercise. 

1. Two men own a ticket; the first owns j^, and the 
second owns | of it ; the ticket draws a prize of 40 dol- 
lars ; what is each man's share of the money ? 

2. Two men purchase a ticket for 4 dollars, of which 
one man pays 1 dollar, and the other 3 dollars ; the ticket 
draws 40 dollars ; what is each man's share of the money ? 

3. A and B bought a quantity of cotton ; A paid $100, 
and B 8200 ; they sold it so as to gain 830 ; what were 
their respective shares of the gain ? 

The value of what is employed in trade is called the 
Capital, or Stock. The gain or loss, to be shared is called 
the Dividend, 

Each man's gain or loss is always in proportion to his 
share of the stock, and on this principle the rule is made. 

Rule. 

As the whole 9(oek is to each man^s share iff the stock, so 
is the whole gain or loss^ to his share of the gain or loss* 

4. Two peryns have a joint stock in trade ; A put in 
8250, and B 8350 ; they gain 8400 ; what is each man's 
share of the profit ? 

^Vhat ia feUowihip ? Wbatiiftock? Dividend? Wbat if Uw rale ? 
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OPBBATIOir. 

A's stock, #250 -j Then, 

B's stock, »350 I g^Q . 25Q . . ^qq . ^i66.666| A'sgaio. 

Whole stock 9600 J 600 : 350 : : 400 : $233.3331 B's gain. 

The pupil will perceive that the process may be con* 
tracted by cutting off an equal number of ciphers from the 
first and second, or first and third terms ; thus, 6 : 250 : : 
4 : 166.666}, 6dc. 

It is obvious the correctness of the work may be ascer- 
tained by finding whether the sums of the shares of the 
gains are equal to the whole gain ; thus, 8166.666}+ 
i2d8.333}=9400, whole gain. 

5. A, B, and C,r trade in company: A's capital was 
•175, B's 200, and C's $500; by misfortune they lose 
$250 ; what loss must each sustain ? 

C $ 50., A's loss. 

Aft«.<$ 57.142f, B's loss. 

($142.857|, C's loss. 

6. Divide 600 among 3 persons, so that their shares 
may be to each other as 1, 2, 3, respectively. 

Ans. $100, $200, and $300. 

In assessing taxes, it is customary to obtain an inven- 
tory of every man's property, in the whole town, and also 
a list of th^ number of polls. Each poll is rated at a tax 
of a certain value. From the whole tax to be raised, is 
taken out what the tax on polls amounts to, and the re. 
mainder of the tax is to be assessed on the property in the 
town, 

We may then find the tax upon 1 dollar, and make a 
table containing the taxes on 1, 2, 3, dtc. to 10 dollars; 
then on 20, 30, dz;c. to 100 dollars ; and then on 100, 200, 
6ic. to 1000 dollars. Then, knowing the inventory of 
any individual, it is easy to find the tax upon his proper- 

1. A certain town, valued at $64530, raises a tax of 
$2250.90; there are 540 polls, which are taxed $,60 
eacU ; what is the tax on a dollar, and what will be A's 
tax, whose teal estate is valued at $1340, his personal proi- 
perty at $874, and who pays for 2 polls ? 
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540 X >60b=9324, amoont of the poll taxes, and 
$2259,00,^{a24s=l 985,90, to be assessed on property. 
•64530:81935,90 :: 91 : ,03 or, i^f|^a=,03, tax on 91. 
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Tax on 1 is ,08 
" 2 « ,06 
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4 « ,12 
6 «« ,15 

6 « ,18 

7 « ,21 

8 « ,24 

9 « ,27 



TABLE. 

dolls* cts. 

Tax OD 10 is ,80 
20 « ,60 
80 << ,90 
40 '• 1,20 
50 » 1,50 
60 « 1,80 
70 « 2,10 
80 «« 2,40 
90 « 2,70 



(C 

«c 
(I 

(( 
if 
« 



dolls, dolls. 

Tax on 100 is 3, 
" 200 « 6, 
800 « 9, 
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400 " 12, 
600 « 15, 
600 « 18, 
700 « 21, 
800 " 24, 
900 "27, 



1000 « 80, 

Now, to find A's tax, his real estate being 91340, I 
find by the table, that 

The tax on 91000 . is - 80, 

The tax on 800 . . - 9, 

The tax on 40 . . . 1,20 



Tax on his real estate . . . 940,20 

In like manner I find the tax on his personal > ^^ ,^ 

property to be I ' 

2 polls, at ,.60 each, are 1,20 

Amount, 967,62 

2. What will B's tax amount to, whose inventory is 874 
dollars realy and 210 dollars personal property, and who 
pays for 8 polls ? Ans. 984,82 

8« What will be the tax of a man paying for 1 polf, 

whose property is valued at 93482 ? at 9768 ? 

Ans. to the last, 9140.81 

Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows, and 6 16 cows; how much 
should each pay? 

4. Two men hired a pasture for 910 ; A put in 8 cows 
8 months, and B put in 4 cows 4 months ; how much 
should each pay ? 

The pasturage of &cows for 8 months is the same as of 
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24 cows for 1 month, and the pasturage of 4 cows for 4 
months is the same as of 16 cows for 1 month. The shares 
of A and B, therefore, are 24 to 16, as in the former ques- 
tion. Hence, when time is regarded in fellowship,— 
Multiply each one^s stock by the time he continues in the trade^ 
and use the product for his share. This is called DouHe 
FeUowship. Ans. A 6 dollars, and B 4 dollars. 

5., A and B enter into partnership ; A puts in 9100 
6 months, and then puts in $50 more ; B puts in $200 
4 months, and then takes out $80; at the close ^ of the 
year they find that tj^y have gained $05 ; what is the 
profit of each ? ^ a « i $43,711, A's share. 

^°®- I $51,288, B's share. 

6. A, with a capital of ^500, began trade, Jan. 1, 1826, 
and meeting with si^ccess, took in B as a partner, with a 
capital of 600, on the first of March following; four 
months afler, they admit C as a partner, who brought $800 
stock ; at the close of the year they find the gain to be 
$700 ; how must it be divided among the partners ? 

i $250, A's share. 

Ans. < $250, B's share* 

( $200, C's share. 

ALLIGATION. 

The rule of Alligation teaches how to gain the mean 
value of a mixture that is made by uniting several articles 
of different values. 

Alligation Medial, teaches how to obtain the value, (or 
mean pricey) of a mixture, when the quantities and prices 
of the several articles are given. 

« Rule. 

Am the whole mixture is to the whole vahie^ so is any part 
of the compositiony to its mean price. 

Examples. 

1. A farmer mixed 15 bushels of rye, at 64 cents a 
bushel, 18 bushels of Indian corn, at 55 cts. a bushel, and 

WhAtHtheralewhen UmeiiKcaided inFeUowthip? WlMtiiAIU* 
fMionr What if Alligation medkl 7 What ia the nda 7 
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21 bushels of oats, at 28 cts. a bushel ; I dediand what a 
bushel of this mixture is worth ? 

&tf • cU, 9 cts. iu. 9ct9. 6«. 

15 at 64=9,60 As 54 : 25,88 : : 1 
. 18 55=9,90 I 

21 28=5,88 ds. 

— 54)25,a8(.47 Ans. 

54 25,38 

2. If 20 bushels of wheat at 1 dol. 35 cts. per bushel, 
be mixed with 10 bushels of rye at 90 cents per bushel, 
what will a bushel of this mixture^ worth ? 

^ Ans. 91,20 cte. 

3. A tobacconist mixed 36 lbs. of tobacco, at Is. 6d. 
per lb., 12 lbs. at 2s. a pound, with 12 lbs. at Is. lOd. per 
lb. ; what is the price of a pound of this mixture ? 

Ans. Is. 8d. 

4. A grocer mixed 2 C. of sugar at 56s. per C. and 1 
C. at 439. per C. and 2 C. at 5(^. per C. together; I de- 
mand the price of 3 cwt. of this mixture ? Ans. £7. 13s. 

5. A wine merchant mixes 15 gallons of wine at 48. 
2d. per gallon, with 24 gallons at 68. 8d. and 20 gallons 
at 6s. 3d. ; what is a gallon of this composition worth ? 

Ans. 5s. lOd. 2|| qrs. 

Alligation Alternate^ teaches how to find the quantity of 
each article, when the mean price of the whole mixture, 
and also the 'prices of each separate article are kn^n. 

Rule. 

Reduce the mean price and the prices of each separate 
article to tlie same order. 

Connect with a tine each price that is less than the mean 
price f with one or more that is greater ; and each price 
greater than the mean pricty with one or more that is less. 

Write the difference between the mean pricCy and the price 
of each separate article^ opposite the price with which it is 
connected ; then the sum of the differences^ standing against 
any price, will express the relative quantity to he taken of 
that price. 

What it Alligition alternate 7 What is the rtde 7 
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Examples. 

1. A merchant ha» several kinds of tea; some at 8 
shillings, some at 9 shillings, some at 11 shillings, and 
some at 12 shillings per pound ; what proportions of each 
must he mix, that he may sell the compound at 10s. per 
pound ? 

The pupil will perceive, that there may be as many 
different ways of mixing the simples, and consequently 
as many different ansvifes, aa there are different ways of 
linking the several prfiJi. 

Ofbrations. 



10s. 



Here the prices of the simples are set one directly 
under another, in order, from least to greatest, and the 
mean rate, (10s.) written at the left hand. In the first 
way of linking, we take in the proportion of 2 pounds of 
the teas at 8 and 12s. to 1 pound at 9 and lis. In the 
second way, we find for the 'answer, 3 pounds at 8 and 
lis. to 1 pound at 9 and 12s. 

2. What proportions of sugar, at 8 cents, 10 cetits, and 
14 cents per pound, will compose a mixture worth 12 
cents per pound ? 

Ans. In the proportion of 2 lbs. at 8 and 10 cts, to 6 
lbs. at 14 cents. 

Note. As these quimtities only express the praportiana 
of each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times, 4 times, ooie half, 
or -any proportion, of each quantity. Hence, 

When the quantity of one simple is given, after finding 
the proportional quantities, by the above rule, we may say, 
As the proportional quantity : is to the oivkn quantity : : 
so is each rfthe other proportional quantities : to the re- 
t^uiRED quantities of each. 

3. If a man wishes fo mix 1 gallon of brandy worth lOs. 

How ccn tlie required quantities of each of the aimplei be obtained 7 
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with rum at 9b. per gaHon, so that the mixture may he 
worlh Its. per gallon, bow much rum must he use ? 

Taking the differences as above, we find the propartiims 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon of 
brandy will require 2^ gallons of rum. 

Ans. 2^ gf^ilons. 

4. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound, worth 10 cents per pound ; what must be the jpro- 
parHons of each kind T Jk^ 

Ans. 2 ibs« of the first and seconal|^4 lbs of the 3d kind. 

5. If he use 1 lb. of the first kfl% how much must he 

take of the others ? . if 4 lbs., what ? • if 6 lbs., 

what ? if 10 lbs., what ? if 20 lbs., what ? 

Ans. to the last, 20 lbs of the 2d, and 40 of the 3d. 

6. A merchant has spices at 16d« 20d. and 32d. per 
pound ; he would mix 5 pounds of the first sort with the 
others, so as Co form a compound worth 24d. per pound ; 
how much of each sort must he use ? 

Ans. 5 lbs of the second, and 7| lbs. of the third. 

7. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, 
to reduce its value to 70 cents per gallon ? Ans. 8^ galls. 

8. A man would mix 4 bushels of wheat, at 91,50 per 
bushel, rye at 81,16, corn at 75 c. and barley at 50 c. 
so as to s^'ell the mixture at 84 c. per bushel ; how much 
of each may he use ? 

When the quantity of the compound is given, we may 
say, As the sum of the proportional quantities, found by 
the above rule, is to the quantity requirbd, so is each pro- 
portion AL quanUly, found by the rule, to the required 
qiiaiUUy of V.ACU. 

9. A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, 
80 that the compound may be worth 12 cents per pound ; 
how much of each kind must he use? 

We find the proportions to be, 2, 2^ and 6. Then, 2^.2 
-|.6=10, and C2: 20 lbs. at 8 cts. ) 

10 : 100 : : ^ 2 : 20 lbs. at 10 cts. V Ans. 
^ 6 : 60 lbs. at 14 cts. ) 

10. How many gallons of water, of no value, must be 
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mixed with tjrandy at 91,20 per galloa, so as to fill a yes- 
sel of 75 gallons, which may be worth 92 cents per gal* ? 
Ans. 17^ gallons of water to 57^ gallons of brandy. 
11. A grocer has currants at 4d., 6d., 9d., and lid. per 
lb. ; and he would make a mixture of 240 lbs., so that the 
mixture may be sold at 8d. per lb.; how many pounds of 
each sort may he take ? 

Ans. 72, 24, 48, and 96 lbs., or 46, 48, 72, 72, &c. 

iVbto. This questionjiay have five dififerent answers. 



DUODECIMALS. 

Duodecimal is derived from the Latin word duodeeiniy 
signifying twelve. 

They are fractions of afoot^ which is supf)osed to be 
divided into twelve equal parts called yrimeJy marked thus, 
('). Each prime is supposed to be subdivided into 12 equal 
parts called seconds^ marked thus, (''). Each second is 
also supposed to be divided into twelve equal parts called 
ikirda, marked thus ('''), and so on to any extent. 

It thus appears that 

1' an inch or prime is i^ of a foot. 

1" a second is ^ of ^ or yjy of a foot. 

1"' a third is y^ of ^^y o^iV> ^^ nVr ^^* ^^<>^> ^c- 

Whenever therefore any number of seconds^ (as 5") are 
mentioned, it is to be understood as so many j\f of a foot, 
and so of the thirds yjourthsy 6cc. 

Duodecimals are added and subtracted like other com- 
pound numbers, 12 of a less order making lof the next 
higher, thus, 

12"" fourths make 1 third 1'". 

12'" thirds make 1 second 1". 

12" seconds make 1 prime or inch 1'. 

12' inches or primes, make 1 foot. 

The addition and subtraction of Duodecimals is the 
same as other compound numbers* 

These marks ' " "' "" are called indices. 



What an doodecimab ? 

21 
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MvLnpuoAnoN of Dvovecoullb. 

Duodecimals are chiefly used in measuring surfaces and 
solids. 

How many squase feet in a board 16 feet 7 inches long, 
and 1 foot 8 inches wide? 

Note. The square contents of any thing are found by 
multiplying the length into the breadth. 

The following example is expJijned above. 

EXAKPLEi 

16 r 
1 3' 

16 r 

4 1' 9" 

' 20 8' 9" 

It is generally more convenient to multiply by the higher 
orders of the multiplier ^«f. 

Thus we begin and multiply the multiplicand first by 
the 1 foot, and set the answers down as above. 

We theff multiply by the 3' or -j^ of a foot. 16 is chan- 
ged to a fraction, thus y , and this multiplied by ^ is f|, 
or 48', which is 4 feet, (for there are 12' in every foot,) 
and is set under that order. 

We now multiply T (or ^) by 3' (or ^) and the answer 
is AV or 21". 

This is 1' to set under the order of ttpeljths^ and 9" (yfj 
to be set under the order o£ seconds. 

The two products are then added together, and the 
answer is obtained, which is 20 feet 8 primes 9 seconds. 

Another example will be given in which the cubic con- 
tents of a block are found by multiplying the lengthy breadth 
and thickness together. 

How many solid feet in a block 15 ft. 8' long^ I ft. 5' 
tDuJe, and 1 ft. 4' f AtcA; ; 

Whm ara duodecimals used? 
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Opbbation. 



Length, 15 8' 

Breadth, 1 b' 



Thickness 



15 8' 
6 6' 


4" 




22 2' 


4" 




2j/ '^?i:-2' 

7 -4' 


4" 
9" 


4'" 



Ans. 29 7' X.' 



\nr 



Let this example he studied and understood hefore the 
rule is learned, if any difficulty is fomidj, let both multi- 
plier and multiplicand be expressed as rtHgar Fractions^ 
and then multiply. 

In duodecimals it is always the case that the product of 
two orders, will belong to that order which is made by oJ- 
ding the indices of the factors. 

Rule. 

Write the figures as in the addition of compound num. 
bers. Multiply by the higher orders of the rm&iplier firsts 
remembering that the product of two orders belongs to the 
order Senoted by the sum of their indices. 

If any product is large enough to contain units of a higher 
order y change them to a higher order, and place them where 
they belong. 

Examples. 

How many square feet in a pile of boards 12 ft. 8' long, 
and 13^ wide ? 

What is the product of 371 ft. 2f 6'' multiplied by 181 
ft, 1' 9" ? Ans. 67242 ft. W V 4'" 6"". 



What u the rale ? 
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If a floor be 10 ft. 4' ^' long, and 7 ft. 8' 6'' wide, what 
18 its surface ? Ans. 79 ft. 11' r 6'" 6"". 

What is the solidity of a waU 53 ft. 6' long, 10 ft. 9 
high» and 2 ft. thick ? Ans. 1096| ft. 



INVOLUTION. 

When a number is multiplied into itself, it is said to be 
invoL'wd, and the process is called It^lution. 

Thus 2x2x2 is 8. Here thof -Hbmber 2 is multiplied 
into itself twice. 

The product which is obtained by multiplying a number 
into itself, is called a Power. 

Thus, when 2 is iBultiplied into itself once, it is 4, and 
this is called the second power of 2. If it is multiplied into 
itself ftrtce (2X2X2=8 the answer is 8, and this is called 
the third power. ^' 

The number which is involved, is called the JSool, or 
first power. 

Thus, 2 is the root of its second power 4, and the root of 
its third power 8. 

A power is named, or nuniberedy according to the number 
of times its root is used as a factor. Thus the number 4 
is called the secovid power of its root 2, because the root 
is twice used as a factor ; thus, 2 X2=4. 

The number 8 is called the third power of its root 2 ; 
because the root is used three times as a factor ; thus, 
2x2x2=8. • 

The method of expressing a power, is by writing its 
root, and then above it placing a small figure, to show the 
number of times that the root is used as a factor* 

Thus the second power of 2 is 4, but instead of writing 
the product 4, we write it thus, 2'. 

The third power of 2 is written thus, 2^. 

The fourth power of 2 is 16, and is written thus, 2«. 

The small figure that indicates the number of times that 
the root is used as a factor, is called the Index^ or Espo* 
nent. 

What ig involution? What ii a power t root? How it a power 
named? 
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The difierent powers have other namee beside their 
numbers. 

Thus, the second power is called the Square. 

The ikird power is called the Cube. 

The fourth power is called the Biquadraie. 

The Jifth power is called the Sursolid. 

The sixth power is called the Square-cubed. 

Powers are indicated by exponents. When a power is 
actually found by multiplication, involution is said to be 
performed^ and the nun^fer or root is imxlved. 

RiTLB OF iNVOLUnON. 

To inwlve a number j multiply it into itself ^ as often as 
there are units in the expanenty save once. 

Note. — The reason why it is multiplied once less than 
there are units in the exponent, is, that the first time the 
number is multiplied, the root is used twice as a factor ; 
and the exponent shows, not how many 'times we are to 
multiply, but how many times the root is used as a factor. 

1. What is the cube of 5 ? Ans. 5x5x5=125. 

2. What is the fourth power of 4 ? Ans. 256. 

3. What is the square of 14 ? Ans. 196. 

4. What is the cube of 6 ? Ans. 216. 
5.. What id the 5th power of 2 ? Ans. 32. 

6. What is the 7th power of 2 ? Ans. 128. 

7. What is the square of ^ 1 Ans. |. 

8. What is the cube of ) t Ans. ^. 
A Fraction is involved^ by involving both numerator and 

denominator. 

9. What is the fourth power of | ? Ans. ^. 

10. What is the square of 5^ ? Ans. 30|. 

11. What is the square of 30^ ? Ans. 915^. 

12. Perform the involution of 8'. Ans. 82,768. 

13. Involve ^, ||, and } to the third power each. 

Ans. -g^^ ; HH ; f H- 

14. Involve 21 1^^. Ans. 9,898,931. 

15. Raise 25 to the fourth power. Ans. 890,625. 

16. Find the sixth power of 12. Ans. 2.985,984. 

WlMian the Barnes of ih» different pow«n 7 What ia tha rata for ia- 
mdntm? How ia a fiwstioD involvad f 

21* 
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"^ EVOLUTION. I 

Effoluiian is the process of finding the root of any niim- 
her ; that is, of finding that number which, multiplied into 
itself, will produce the given number. 

The Square Root, or Secovid Root, is a number which be- 
ing squared (i. e. multiplied once into itself) will produce 
the given number. It is expressed either by this sign, put 
before a number, thus \^4, or by the fraction \ placed 

above a number, thus, 4'. 

The CSihe Root, or Third Root, is a number, which be- 
ing euhed, or multiplied by itself twice, will produce the 

3 x 

given number. It is expressed thus, v^ 12 ; or thus, 12^. 
All the other roots are expressed in the same manner. 

4 

Thus ihe fourth root has this sign v pot before a number, 
or else ^ placed above it. 

The sixth root has v before it, or } above it, &c. 

There are some numbers whose roots cannot be pre- 
cisely o):)tained ; but by means of decimals, we can ap^ 
proximate to the number which is the root. 

Numbers whose roots can be exactly obtained, are 
called rational numbers. 

Numbers whose precise roots cannot be obtained, are 
called surd numbers. 

When the root of several numbers united by the sign 
-{« or — is indicated, a vinculum, or line is drawn from 
the sign of the root over the numbers. Thus, the square 
root of 36 — 8 is written ^36—8. 

The root of a rational number, is a rational root, and the 
root of a surd number, is a surd root. 

It is very necessary for practical purposes, to be able to 
find the amount of surface there is in any given quantity. 
For instance, if a man has 250 yards of matting, which is 
^ yards wide^ how much surface will it cover ? 

The rule for finding the amount of surface, is to muMpfy 
the length by the breadth, and this will give the amount of 
square inches, feet, or yards. 

Wh»t u evolution ? How are roots jnpressed ? Whieit are ratioiial 
numben ? What are surd numbers ? What is a raticmal root? Said 
root? Wliatistherulefifffiiidjiigtheamoiintoffarfiioe? 



It if important for the pupil to iBam the distinction be. 
tween a square quantity, and a certain extent that is in the 
form of B, square^ For example, four square inches, and 
four inehes square are different quantities. 

A Four square inches may be represented 

in Fig. A. In this figure there are four 
«^uare|nc^, but it makes a square which is 
only two inehes on each side, or & two inch 
square. 



Jm^ 
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^* A four inch square may be re- 

presented by Fig. B. 

Here the sides of the square are 
four inches long, and it is called 
a four inch square. But it con. 
tains sixteen square inches. For 
when the four inch square is cut 
into pieces of each an inch square, 
it will make sixteen of thdkn. 

A four iwh square then, is a square whose sides are four 
inches long. 

Four square inches are four squares that are each an 
inch on every side. 

When we wish to find the square contents of any quan. 
tity, we seek to know how many square inches, or Jeet, or 
ffords, there are in the quantity given, and this is always 
found by multiplying the length by the breadth. 

When the length and breadth of any quantity are given, 
we find its square contents, or the amount of surface it will 
cover, by multiplying the lei^h by the breadth. 

What are the square contents of 823 yds. of carpeting | 
wide? 

What are the sq. contents of 249 yds. of matting | 
wide? 

If any quantity is placed in a square form, the length of 
one side is the square root of the square contents d[ this 
figure. Thus in the preceding example, B, the square 
contents of the figure are 16 square inches. The side of 
the square is 4 niches long ; and 4 is the square root of 16. 

■*»*■ ■ '■■ .^^i*^— — *w^— — ■! ■■— ■■>■■■■! ,, ■ ■■■— — — — I ■■ ■■ ■ mm^^m^^fi^mmmmmmmm^Kmmmtmm^ 

What 11 the diffiuence between aniach tquaie^ and a iqvaie inch 7 
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The square root, therefore, is the length of the sides of a 
square, made by the given quantity. 

If we have one side of a square given, by the process of 
InvduHon^ we find what are the square contents of the quan- 
tity given. 

If, on the contrary, we have the square contents given, 
by the process of Evolutiony we find^hat is the let^h of 
one side of the square, which can be made by the quantity 
given. 

Thus if we have a square whose side is four inches, by 
Involution we find the surface, or square contents to be 16 
square inches. 

But if we have 16 square inches given, by Ewlution we 
find what is the length oj one side of the square made by 
these 16 inches. 



EXTRACTION OF THE SQUARE ROOT. 

Extracting the square root is finding a number, which, 
multiplied into itself, will produce the given number ; or, 
it is finding the length of one side of a certain quantity, 
when that quantity is placJBd in an exact square. 

It will be found by trial, that the root always contains 
just half as many, or one figure more than haif as many 
figures as are in the given quantity. To ascertain, there- 
fore, the number of figures in the required root, we point 
off the given number into periods of two figures each, be- 

f inning at the right, and there will always be as many 
gures in the root as there are periods. 
1. What is one side of a square, containing 784 square 
feet? 
• . 

784(2 Pointing off as above, we find that the root will 
4 consist of two figures, a ten and a unit. 

884 ^ 



Bepest Uie ezplftaatba of the rafe fiff extnctiog the ■quan n^ 
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Fig> 1. 




120 feet. 



We now take the highest p6ri« 
od 7 (hundreds), and ascertain 
how many feet there will be in 
the largest square that can be 
made of this quantity, the sides 
of which must be of the order of 
lens. No square larger than 4 
(hundreds) can be obtained in 7 
(hundreds), the sides of which 
will be each 20 feet (because 20x 
20=400). These 20 feet (or 2 
tens) being sfdes of the square, 
are placed in the quotient as the 
first figure of the root. 

This square may be represented by Fig. 1. 

We now take out the 400 from 700, and 300 square feet 
remain. These are added to the next period (84 feet), 
making 384, which are to be arranged around the square 
B, in such a way as not to destroy its square form ; conse- 
quently the additions must be made on ttoo sides. 

To ascertain the breadth of these additions, the 384 
must be divided by the length of the two sides (20+20), 
and as the root already found is one side, we double this 
root for a divisor, making 4 tens or 40, for as 40 feet is 
the length of these sides, there will be as many feet in 
breadth as there are forties in 384. The quotient arising 
from the division is 8, which is the breadth of the addition 
to be made, and which is placed m the quotient, after the 



4 tens; 



784(28 Eoot. 

4 
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884 



000 



300 
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Fig. 2. 

20 feet. 8 feet. 
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20 feet. 



8 feet. 



But it will be seen by Fig. 2, that to complete the square» 
the comer £ must be filled by a small square, the sides of 
which are each equal to the width of C and D, that is, 8 
feet. Adding this to the 4 tens, or 40, we find that the 
whole length of the addition to be made around the square 
B, is 48 feet, instead of 40. This multiplied by its hreadthj 
8 feet (the quotient figure), gives the carUepts of the whole 
addition, viz. 884 feet. 

As there is no remainder, the work is done, and 28 feet 
is the side of the given square. 

The proof may be seen by involution, thus ; 28X28= 
784 ; or it may be proved, by adding together the several 
parts of the figure, thus ; * 

B contains 400 feet. 
C " 160 " 
D « 160 " 
E « 64 «< 



Proof 784 

If, in any case, there is a remainder, after the last period 
18 brought down, it may be reduced to a decimal fraction, 
by annexing two ciphers for a new period, and the same 
process continued. 

Whenever any dividend is too small to contain the divi- 
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• 

8or, a cipher must be placed in the root, and another 
period brought down. 

From the above illustrations, we see the reasons lor the 
following rule. 

Rule fob Extbactino the Suvabe Root. 

1. Point off' the given number^ into periods of tvoo figures 
eachy beginning .at the right. 

2. Find the greatest square in the first left hand period^ 
and subtract it from that period. Place the root of this 
square in. the quotient. To the remainder bring down the 
newt period for a dividend. 

3. Double the root already found {understanding a cipher 
at the right) for a divisor. Divide the dividend by ity and 
place the quotient figure in the root, and also in the divisor. 

4. Multiply the divisor, thus increased, by the hist figure 
of the root, and subtract the product from the dividend. To 
the remainder bring down the next period, for a new divu 
dend. Double the root already found, for a new divisor, 
and proceed as before. 

Examples. 

... 
What is the square root of 998001 ? 

998001(999 Root. 
81 



189)1860 
1701 



1989)17901 

000 

Fmd the sq. root of 784. A. 28. Of 676. A. 26. 
Of 625. A. 25. Of 487,204. A. 698. Of 638,401. 
A. 779. Of 556,516. A. 746. Of 441. A. 21. Of 
1024. A. 32. Of 1444. A. 38. Of 2916. A. 54. 



WMisiberaljd&TiixixBcitiogihdmixuaeiootI 
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Of 6241. A. 79. Of 9801. A. 99. Of 17,956. A. 
184. Of 32,761. A. 181. Of 39,601. A. 199. Of 
488,601. A. 699. 

Find the sq. root of 69^ A. 8.3066289. Of 83. A. 

9.1104336. Of 97. A. 9.8488578. Of 299. A, 

17.2916165. Of 222. A, 14.8996644. Of 282. A. 

16.7928556. Of 394. A. 19.8494332. Of 351. A. 

18.7349940. Of 699. A. 26.4386081. Of 979. A. 

31.2889757. Of 989. A. 31.4483704. Of 999. A. 

81.6069613. Of 397. A. 19.9248588. Of 687. A. 

26.2106848. Of 892. A. 29.8663690. 

It was shown in the article on Involution, thata fraction 
is inyolved by involving both numerator and denominator, 
hence to find the root of a fraction, eastract the root both of 
numerator and denominator. If this cannot be done, the 
fraction may be reduced to a decimal, and its root ex- 
tracted. 

What is the square root of ^ ? A. f . Of iUiH ' 

A. m- Of HHf 1 1 A. A|i. Of mm ^ A. f f|. 

OfimH? A.-Jf|. OfllllH^ A.|^f . 

Find the sq. root of j. A. .8660254. Of -J^. A. 
.645497. Of 17f. A. 4.168333. Of •^. A. 
.193649167. Of ^. A. .83205. Of ^V- A. 
.288617394+. 



EXTRACTION OF THE CUBE ROOT. 

A Cube is a solid body, having six equal sides, each of 
which is an exact square. Thus a solid, which is 1 foot 
long, 1 foot high, and 1 foot wide, is a cubic Joot; and a 
solid whose length, breadth, and thickness are each 1 yard, 
is called a cubic yard. 

The root of a cube is always the length of one of its 
sides ; for as the length, breadth, and thickness of such a 
body are the same, the length of one. side, raised to the 
third power, will show the contents of the ii¥bo^e. 

Extracting the Cube Root of any quantity, therefore, is 
finding a number, which multiplied into itself, iwiee, will 
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produce that quantity ; — or it ii fiadiag the length of one 
side of a mvea quantity, when that quantity is glaped in 
an exact cube. 

To ascertain the number of figure! in a cube root, we 
point off the given number, ioto periods of three figures 
each, beginoiDg at the ngbt, and there will be as many 
figures in the required root as there are periods. 

!• What is the length of one side of a cube, containing 
32768 solid feet? . . 



27 



Pointing ofi* as above, we find there will be Iim figures 
in the root, a ten and a tmii. 

Fig. 1. We now take the highest 

30 period, 32 (thousands), and 

ascertain what is the largest 

„Q cube that can he contained 

in this quantity, (he sides of 

which will be of the order of 

tens. No cube larger than 27 

(thousands) can be contained 

in 32 (thousands). The sides 

of this are 3 tens or 30 (be. 

cause 30X30X30=27,000) 

which are placed as the first figure of the root. 

This cube may be represented by Fig 1. 

We now take the 27000 from 32000, and 5000 soUd feet 

remain. These are added to the nest period (766), ma. 

king 5768, which are to be arranged around the cubic 

figure 1, in such a way as not to destroy its cubic form { 

consequently the addition must be made to three of its 

sides. 

We must now ascertain, what will be the thichiett of 
tha addition made to each side. This will of course de. 
pend upon the surface to he covered. Now the length of 
one nde has been shown to be 30 feet, and, as in a cube, 
the length and lireadth of the ndea are equal, multiplying 
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the length of one side into itaelf will show the surface of 
one Bide, and this multiplied by 3, the number of tidet, 
gives the contents of the surface of the three sides. Thus 
30X30=900, which multiplied by 3==2700 feet. 

Now aa we have 5768 solid feet to be distributed upon a 
surface of 2T00 feel, there will be as many feet in the 
thickness of the addition, as there are twenty-seven hun- 
dreds in 6766. 2700 is contained in 6768 tioice ; there- 
fore 3 feet is the thickness of the addition made to eacb of 
the three sides. 

By multiplying this thickness, by the extent of surface 
(2700X2) we findthalthere are 54u0 solid feet contained 
in these additions. 

But if we examine Fig. 2, we shall 
find that these additions do not com. 

plete the cube, for the three comers 

2700)5766 aan need to be filled by blocks of the 

' same length aa the sides (30 feet) and 

5400 of the same breadth and ihicknesa as 

360 the previous additions (viz. 2 feet). 

8 Now to find liic solid contenlt of 

these blocks, or the number of feet 

5768 required to fill these corners, we multi. 

ply the length, breadth, and thickness 

0000 of one block together, and then multiply 

Fig, S. this product by 3, the nuot- 

30 6er of blocks. Tlins, the 

breadth and thickness of 
each block has been shown 
to he 2 feet; 2X2=4, and 
this multiplied by 30 (the 
0(fef^A)=l20, which is the 
solid contents of one block. 
But in three, there will be 
three times as many solid 
feet, or 360, which is the 
number re<iuired to fill the 
deficiencies. 
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Fig. 3. In other words, we aquara 

SO Ibe lost quotient figure (2) 

ultiply the product by the 
rst figure of the quotieal 
t tens) and then multiply 
le last product by 8, the 
imber of deficiencies. 
But by examining Fig. 3, 
appears that the figure is 
}t yet complete, but that k 
nail cube is still wanting, 
•iO where the blocks last ndded 

meet. The sides of ihia small cube, it will be seen, are 
each equal lo the width of these blocks, that is, 2 feet. 
If each side is 2 feet long, the whole cube must contain 8 
Fig. 4. solid feet(beCBuse2x2X3 

S3 fnet.. =8), and it will be seen 

by Fig. 4, that this just fills 
the vacant corner, and 
completes the cube. 
« 32 We have thus found, 

^ that the addttions to be 

made around the large 
cube (Fig. 1) are as fol- 
lows. 



5400 solid feet upon three sides, (Fig. 2). 
860 " " to fill the corners a a a. 
8 " " to fill the deficiency in Fig. 3. 
Now if these be added together, their sum will be 6766 
solid feel, which subtracted from the dividend leave no 
remainder and the work is done. 32 feet is therefore the 
length of one side of the given cube. 

The proof may be seen by involving the side now found 
to Ibe third power, thus ; 32X32X32^32768 ; or it may 
be proved by adding together the contents of the several 
parts, thus, 

27000 feetsBContentsof Fig. 1. 
MOO " ^additiui to tbe three sides. 
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860 " acaddition-to fill the corners a a a. 
8 « ssaddition |o fill the comer in Fig. 3. 



82768 Proof. 

From these illustrations we see the reasons for the fol- 
lowing rule. 

RULB FOB EXTBACTINO THE 6tBE BOOT. 

1 • Point off the given number ^ into periods of three figures 
eachy beginning at the right. 

2. Find the greatest cube in the left hand period^ and 
sutiract it from that period. Place the root in the quotient^ 
and to the remainder bring down the next period, for a divi^ 
dend* 

3. Square the root already found {understanding a cipher 
at the right) and multiply it by Sfor a divisor. 

Divide the dividend by the divisor f and plaee the quoHent 
for the next figure of the root. 

4. Multiply the divikor by this quotient figure. Multiply 
the square of this quotient figure by the former figure or fi- 
gures of the root, and this product hp three* Finally cube 
this quotient figure^ and add these three results together for 
a suhtrahend. 

5. Subtract the subtrahend from the dividend. To the 
remainder bring down the next period, for a new dividend, 
and proceed as before. 

If it happens in any case, that the divisor is not con- 
tained in the dividend, or if there is a remainder afler the 
last period is brought down, the same directions may be 
observed, that were given respecting the square root, 
(See page 251.) 



Repeat the piooees of illiutntion. What is the nile for extraetmg the 
ouheroot? 
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What is the cobe root of 873248 ? 



873248(72 
343 


A. 980. 
A. 782. 
A. 764. 
A, 589. 
A. 189. 
A. 349. 
A. 777. 




70a X3— 14700)30248(First Dividend. 




29400 

2«X70X3==: 840 

23=« 8 




30248 Subtrahend. 




0000 
Find the cube root of 941,192,000. 
958,585,256. A. 986. Of 478,211,768. 
494,913,671. A. 791. Of 445,943,744. 
196,122,941. A. 581. Of 204,336,469. 
57,512,456. A. 386. Of 6,751,269. 
89,651,821. A. 341. Of 42,508,549. 
510,082,399. A. 799. Of 469,097,433. 


Of 
Of 
Of 
Of 
Of 
Of 



Find the cube root of 7. A.. 1.912933. Of 41. A. 
3.448217. Of 49. A. 3.659306. Of 94. A. 4.546836. 
^Of97. A. 4.610436. Of 199. A. 5.888272. Of 179. 
A. 5.635741. Of 389. A. 7.299893. Of 364. A. 
7.140037. Of 499. A. 7.931710. Of 699. A. 
8.874809. Of 686. A. 8.819447. Of 886. A. 9.604569. 
Of 981. A. 9.936261. 

The cube root of a fraction^ is obtained by extracting 
the root of numerator and denominator, but if this cannot 
be done, it may be changed to a decimal^ and the root ex- 
tracted. 

Find the cube root of t||t^ ^- rV* ^^ iHH* ^' 

If. Of mm. A. a. of ^^wyw- a. m. of 

rind the cube root of ). A. .8549879. Of fy. A. 
«659d445. Of ^. A. .4678857. Of ^. A. 
•4562903. Of If}. A. .9978262. 

iiim « tiM cvbe root «f ft fiMtion obMiaod ? 

22* 
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ARITHMETICAL PROGRESSION. 

Any nnky or fleriev of numbersy connsting of more than 
two terms, which increases or decreases by a common dif« 
ference, is called an Ariihmetieal geries^ or progression. 

When the series increases, that is, when it is formed by 
the constant addition of the common difference, it is called 
an ascending series, thus, 

1, 8, 5, 7, 0, 11, ^. 

Here it will be seen that the series is formed by a con- 
tinual addition of 2 to each succeeding figure. 

When the series decreases, that is, when it is formed by 
the constant subtraction of the conmion difference, it is 
called a descending series, thus, 

14, 12, 10, 8, 6, 4, dec. 

Here the series is formed by a continual subiraction <^ 
2, from each preceding figure. 

The figures that make up the series are called the 
terms of the series. The first and last terms are called 
the extremes^ and the other terms, the means. 

From the above, it may be seen, that any term in a se- 
ries may be found by continued addition or subtraction, 
but in a long series this process would be tedious. A much 
more expeditious method may be found. 

1. The ages of six persons are in arithmetical progres- 
sion. The youngest is 8 years old, and the. common dif« 
fere^ce is 3, what is the age of the eldest ? In other words, 
what is the last term of an arithnietical series, whose first 
term is 8, the number of terms 6, and the common differ- 
ence 3 ? 

8, 11, 14, 17, 20, 23. 

Examining this series, we find that the common differ- 
ence, 3, is added 5 times, that is one less than the number 
of terms, and the last term, 23, is larger than the first term, 
by five times the addition of the common difference, t|iree; 
Hence the age of the elder person is 8+3 X5=23. 

Therefore when the first term,, the number of term^, 
and the common difference, are given, to find the last term. 

Multiply the common difference into the number o^ termf, 
less 1, and add the product to the first term. 

When vte numben laid to be in arithnietical ittogrMaioa T 
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2. If the first term be 4, the common (Kfference 3, and 
the number of terms 100, what is th^ last term ? 

Ans« 301. 

3. There are, in a certain triangular field, 41 rows of 
com ; the first row, in 1 comer, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 
8 ; what is the number of hills in the last row 1 

A. 81 hills. 

4. A man puts out 81 at 6 per cent, simple interest, 
which, in 1 year, amounts to $1,06 in 2 years to $1,12, 
and so on, in arithmetical progression, with a common 
difference of 90 ,06 ; what would be the amount in 40 
years ? A. 93 ,40. 

Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
principal is the first term^ the last amount is the la^ term, 
the yearly interest is the common difference, and the num- 
ber of years is 1 less than the number of terms. 

It is often necessary to find the mm of all the terms, in 
an arithmetical progression. The most natural mode of 
obtaining the amount would be to add them together, but 
an easier method may be diseovered, by attending to the 
following explanation. 

1. Suppose we are required to find the sum of all the 
terms, in a series, whose first term is 2, the number of 
terms lU, and the common difi*erence 2. 

2, 4, 6, 8, 10, 12, 14, 16, 18, 20 
20, 18, 16, 14, 12, 10, 8, 6, 4, 2 

22, 22, 22, 22, 22, 22, 22, ^22, 22, 22, 

The first row of figures above, represents the given se* 
ries. The second, the same series with the order inverted^ 
and the third, the sums of the additions of the correspond, 
ing terms in the two series. Examining these series, we 
shall find that the sums of the corresponding terms are the 
sam^, and that each of them is equal to the sum ofthees>> 
tremesy viz. 22. Now as there are 10 of these pairs in 
the two series, the sum of the terms in both, must be 22 X 
10==220. 

But it is evident, that the sum of the terms in one series, 
can be only half as great as the sum of Mh, therefore, If 
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w« divide 320 by 3, we shall fittd the mim of the terntt ia 
one seried, which was the thing required. 220^2=sll0> 
the sum of the given series. 

From this illustration we derive the following rule ; 

When the extremes and number of terms are given, to 
find the sum of the terms, 

Mttliiply the sum of the extremes by the number (f terms, 
and divide the product by 2. 

2. The first term of a series is 1, the last term 29^, and 
the number of terms 14. What is the sum of the series ? 

A. 210. 

3. 1st term, 2, last term, 61, number of terms, 16. Re* 
quired the sum of the series. A. 477. 

4. Find the sum of the natural terms 1, 2, 3, dec. to 
10,000. A. 50,005,000. 

5« A man rents a house for }50, annually, to be paid 
at the close of each year ; what will the rent amount to in 
20 years, allowing 6 per cent., simple interest, for the use 
of the money ? 

The last year's rent will evidently be (50 without in* 
terest, the last but one will be the amount of $50 for 1 
year, the last but two the amount of $50 for 2 years, and 
so oo, in arithmetical series, to the first, which will be the 
amount of $50 for 19 years = $107. 

If the first term be 50, the last term 107, and the num- 
ber of terms 20, what is the sum of the series ? A. 1570. 

6. What is the amount of an annual pension of $100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent, simple interest 7 A. $7900. 

7. There are, in a certain triangular field, 41 rows of 
corn ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hills ; how 
many hills of corn in the field ? A. 1681. 

The method of finding the common difference^ may be 
learned by what follows. 

1. A man bought 100 yards of cloth in Arithmetical 
progression : for the first yard he gave 4 cents, and for the 
last 301 cents, what is the common increase on the price 
of each yard ? 

As he bought 100 yards, and at an increased price upon 
every yard, it ie evident that this increase was nrnde 90 
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times, or once' less than the number of terms in the seriea. 
Hence the price of the last yard was greater than the first, 
by the addition of 99 times the regular increase. 

Therefore if the first price be subtracted from the last, 
and the remainder be divided by the number of additions 
(99), the quotient will be the common increase ; 301— *4?=5 
297 and 297-4-99—3, the common difference. 

Hence, when the extremes and number of terms are 
given, to find the common difference. 

Divide the difference of the extremes^ hy the number of 
terms less 1. 

2. Extremes 3 and 19 ; number of terms 9. Required 
the common difference. A. 2. 

3. Extremes 4 and 56 ; number of terms 14. Required 
the common difference. A. 4. 

4. A man had 15 houses, increasing equally in value, 
from the first, worth 9700, to the 15th, worth 83500. 
What was the difference in value between the first and 
second ? A. 200. 

In Arithmetical progression, any three of the following 
terms being given, the other two may be found. 1. The 
first term. 2. The last term. 3. The number of terms. 
4. The common difference. 5. The sum of alt the 
terms. 



GEOMETRICAL PROGRESSION. 

Any series of numbers, consisting of more than two' 
terms, which increases by a common multiplier, or decrea- 
ses by a common divisor, is called a Geometrical Series. 

Thus the series 2, 4, 8, 16, 32, &c. consists of 
terms, each of which is twice the preceding, and this is 
an increasing or ascending Geometrical series. 

The series 32, 16, 8, 4, 2, consists of numbers, 
each of which is one half tike preceding, and this is a i2e- 
creasing or descending Geometrical series. 

The common multiplier or divisor is called the RatiOf 
and the numbers which form the series are called Terms. 

As in Arithmetical, so in Geometrical progression, if 

In arithmstical progpnitioo, what an Um teraw med, and what an the 
ndflf ibr finding ibem 7 
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any three of the five following terms be givea^ the other 
two may be found. 

1 . The first term. 2. The last term. 8. The number 
of terms. 4. The common difierence. 5. The sum of 
all the terms. 

1 . A man bought a piece of cloth containing 12 yards, 
the first yard cost 3 cents, the second 6, the third 1 2, and 
80 on, doubling the price to the last , what cost the last 
yard? 

8x2x2x2x2x2x2x2x2x2x2x2 ==3x2 > ' =6144 Ans. 

In examiniog the above process, it will be seen, that the 
price of the second yard is found by muhiplying the first 
payment into the ratio (2) once ; the price of the third 
yard, by multiplying by 2 imce^ dec, and that the ratio (2) 
is used as a factor detsen times, or once less than the num- 
ber of terms. The last term then, is the eleventh power of 
the ratio (2) multiplied by the first terra (3). 

Hence the first term, ratio, and number of terms, being 
given, to find the last term. 

Multiply the first ierm^ by that power of the ratk>t whose 
index is one less than the number of terms* 

Note. In involving the ratio, it is not always necessary 
to produce all the intermediate powers ; the process may 
often be abridged, by multiplying together two powers al- 
ready obtained, thus, 

The 11th power =the 6th power X the 5th power, &c. 

2. If the first term is 2, the ratio 2, and the number of 
terms 18, what is the last term? A. 8,192. 

3. Find the 12th term of a series, whose first term is 8, 
and ratio, 8. A. 581,441. 

4. A man plants 4 kernels of corn, which, at harvest, 
produce 32 kernels ; these he plants the second year ; 
now, supposing the annual increase to contmue 8 fold, 
what would be the produce of the 16th year, allowing 1000 
kernels to a pint? A. 2199028255.552 bushels. 

5. Suppose a man had put out one cent at compound 
interest in 1620, what would have been the amount in 
1824, allowing it to double once in 12 years ? 

2» 7 =131072. A. 1310.72. 

When are numben in geometrical progreaaion ? Wliat are tbe tema 
used? What are the ralea for finding them? 
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The most obvious method of obtaining the turn of the terms 
in a Geometrical series, might be by cuidition, but this is 
not the most expeditious, as will be seen. 

1. A man bought 5 yards of cloth, giving 2 cents for the 
first, 6 cents for the second, and so in 3 fold ratio ; what 
did the whole cost him 1 

2, 6, 18, 54, 162 

6, 18, 54, 162, 486 

The first of the above lines, represents the original 
series. The second, that series, multiplied by the ratio 3. 

Examining these series, it will be seen that their terms 
are all alike excepting two : viz. the JirH term of the first 
series, and the last of the second series. If now we sub. 
tract the first series from the last, we have for a remainder 
486 — 2=484, as all the intermediate terms vanish in the 
subtraction. 

Now the last series is three times the first, (for it was 
made by multiplying the first series by 3,) and as we have 
already subtracted once the first, the remainder must of 
course be t$oice the first. 

Therefore if we divide 484 by 2, we shall obtain the 
•urn of the first series. . 584-^2=242 Ana 

As in the preceding process, all the terms vanish in the 
subtraction, excepting tne first and last, it will be seen, 
that the result would have been the same, if the last term 
only, had been multiplied, and the first subtracted from 
the product. 

Hence, the extremes and ratio being given, to find the 
sum of all the terms, 

Multiply the greater term by the ratio, from the produd 
gubtract the least term, and divide the remainder by the ratio 
less 1. 

2. Given the first term, 1 ; the last term, 2,187 ; and 
the ratio, 3 ; required the sum of the series. A. 3,280. 

3. Extremes, 1 and 65,536 ; ratio 4 ; required the sum 
of the series. A. 87,381. 

4. Extremes, 1,024 and 59,049 ; required as above. 

A. 175,099. 

5. What is the sum of the series 16, 4, 1, ^, ^, ^, 
and so on, to an infinite extent ? A. 21|, 

Here it is evident, the last term is 0, or indefinitely near 
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to nothing, the extremes therefore are 16 tfnd 0, and the 
ratio 4« 



ANNUITIES. 

An annuity is a sum payable periodically, for a certain 
length of time, or forever. 

An annuity, in the proper sense of the word, is a sum 
paid annuaUy, yet payments made at different periods, are 
called annuities. Pensions, rents, salaries, dsc. belong to 
annuities. 

When annuities are not paid at the time they become 
due, they are said to be in arrears. 

The sum of sll the annuities in arrears, with the interest 
on each for the time they have remained due, is called the 
amount. 

The present worth of an annuity, is the sum which should 
be paid for an annuity yet to come. 

When an annuity is to continue forever, .its present 
worth is a sum, whose yearly interest equals the annuity. 

Now as the principal, multiplied by the rate, will give 
the interest, the interest, divided by tne rate, will give the 
principal. 

Hence to find the jpre^ent worth of an annuity, continuing 
forever. 

Divide the annuity by the rate per cent. 

1. What is the worth of $100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 5 
per cent. ? 8 per cent. ? 10 per cent. ? 15 per cent. ? 
20 per cent. ? Ans. to last, $500. 

2. What is an estate ^orth, which brings in $7,500 a 
year, allowing 6 per cent. ? A. $125,000* 



ANNUITIES AT COMPOUND INTEREST. 

It has been shown (pase ^15) that Compound Interest ' 
is that which arises from adding the interest to the principal 

What is an annuity ? When is an annuity in airean ? What is the 
amount ? What is the pnesent worth of an annuity ? What is the rule 
to find the present worth ? 
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at the close of each year, and inakiog the amount a 
new principal. The amount of 91 for one year at 6 
per cent, is $1.06, and it will be foaiid, that if the princi- 
pal be multiplied by this, the product will be the amount 
for I year, and this amount multiplied by 1.06, will be the 
amount for 2 years, and so on. Hence we see that any 
sum at compound interest, forms a geometrical series, of 
which the ratio is the amount of $1 at the given rate per 
cent. 

1. An annuity of $40 was left 5 years unpaid, what was 
then due upon it, allowing 5 percent, compound interest? 

It is evident that for the fifth or last year, the annuity 
alone is due ; for the fourth, the amount of the annuity for 
1 year ; for the third the amount of the annuity for 2 years, 
and so on. ; and the sum of these amounts will be the 
ianswer, or what is due in 5 years. 

From this we find that the amount of an annuity in ar* 
rears, forms a geometrical progression, whose^r^^ terni is 
the annuity, the ration the amount of $ 1 at the given rate, 
and the number of' terms, the number of years. 

The above example, then, may be resolved into the fol- 
lowing question. What is the sum of a geometrical series 
whose first term is j^40, the ratio 1.05, and the number of 
terms 5 ? First find the last term, by the first rule in Geo- 
metrical progression, and then the sum of the series by 
the second rule. The answer will be found to be $221.02. 

Hence, to find the amount of an annuity in arrears, at 
compound interest, 

Find the sum of a Geometrical series, whose first term is 
the annuity, whose ratio, the amoujit of 91 at the given raiB 
per cent., and whose number of terms is tJie numher of years, 

. Note. A table, showing the amount of $1 at 5 and 6 
per cent., compound interest, for any number of years not 
exceeding 24, will be found on page 217. 

2. What is the amount of an annuity or 850, it being 
in arrears 20 years, allowing 5 per cent, compound inte- 
rest? A. $1653,29. 

3. If the annual rent of a house, which is $150, be in 

23 
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STiOars 4 ye-^rsy what is the amottnt, allowing 10 per cent. 
ecMiipoand interest ? - A, 9696,15. 

4. To how much would a salary of 8500 per annum 
amount in 14 years, the money being imf^roved at 6 per 
eent, compound interest ? in 10 years ? in 20 yeavB ? in 
S3 years ? in 24 years ? 

. Ans. to the last, 925,407,75. 

5« Find the amount of an annuity of $150, for 3 years, 
at 6 per cent. A. •477,54. 

A rule has been given, for finding the present loarth of 
an annuity, to continue forever ; but it is often necessary 
to find the present worth of an annuity, which is to con- 
tinue for a limited number of years ; thus, 

6. What is the present worth of an annual pension of 
#100 to continue 4 years, allowing 6 per cent, compound 
interest ? 

The prei^nt worth is evidently a sum, which, at cokn. 
pound interest, would in 4 years produce an amount equal 
to the amount of the annuity, for the same time. 

Now to find a given amount, at compound interest, we 
multiply a sum by the amount of $1 at the given rate per 
cent, as many times successively at there are years. 

Hence, to find a sum, which will produce a given 
amount in a certain time, we must ret^er^e this process and 
divide by the amount of $1 for the given time. 

Applying this to the above example, we find by the pre« 
ceding rule, that the amount is 9437,46. Dividing this by 
the amount of 91 for 4 years, wis find the present worth, 

437,46-1-1,26247=9346,511, Ans. 

Hence to find the present worth of an annuity. 

Find the amount in arrears for the whole lime, and dioide 
a by the amount of 91 at the given robe per cent., for the 
given number of years. 

II m ill ■! ■ - ■ -. — ■ .. — ■■ -■^■■. ■ ■ 

What M the rate for finding the amount of an annuity ? What is the 
f ule lor Ib^s the present worth of an annuity ? 



Amrurnas. 



M7 



The operations under this rule, will be fikcilitated by the 
following 

TABLE, 

showing the present worth of $1, or £l annuity, at 5 and 
6 per eent. compound interest,' for any number of years 
from 1 to 34^ 



¥eara» 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
13 
13 
14 
15 
16 
17 



5 per cent, 

0,95238 
1,85941: 
2,72325 
3,54595 
4,32948 
5,07569 
5,78637 
6,46321 
7,10782 
7,72173 
8,30641 
8,86325 
9,39357 
9,89864 
10,37966 
10,83777 
11,27407 



Sper cent. 

0,94339 
1,83339 
2,67301 
3,4651 
4,21236 
4,91732 
5,58238 
6,20979 
6,80169 
7,36008 
7,88687 
8,38384 
8,85268 
9^29498 
9,71225 
10,10589 
10,47726 



Years* 

18 
19 
20 
21 
22 
23 
24 
25 
26 
2? 
28 
29 
30 
31 
32 
33 
34 



5 per cent* 

11,68958 

12,08532 

12,46221 

12,82115 

13,163 

13,48807 

13,79864 

14,09394 

14,37518 

14,64303 

14,89813 

15,14107 

15,37245 

15,59281 

15,80268 

16,00255 

16,1929 



Qper cent, 

10,8276 

11,15811 

11,46993 

11,76407 

12,04158 

12,30338 

12,55035 

12,78335 

13,00316 

13,21053 

13,40616 

13,59073 

13,76483 

13,92908 

14,08398 

14,22917 

14,36613 



It is evident, that the present worth of 92 annuity is 2 
times as much as that of $1 ; the present worth of 93 will 
be 3 times as much, &c. Hence, to find the present worth 
of any annuity, at 5 or 6 per cent., — Find, in this table, the 
present worth of $1 annuity, and multiply it by the given 
annuity, and the product wiU be the present worth, 

7. Find the present worth of a $40 annuity, to continue 
5 years, at 5 per cent. A. $173,173. 

8. Find the present worth of $100 aniiuity, for 20 years^ 
at 5 per cent. ^ A. $1,246.22. 

9. Find the present worth of an annuity of $21,54 for 
7 years at 6 per cent. A. 120.244+ 

10. Find the present worth of an annuity of $100, to 
continue J 2 years, at 6 per cent. A. $838,384 

1 1 . Find the present wt)ith of ail annuity of $936, for 
20 years, at 5 per cent. A. $11,664.629 — 

As the present worth of ariy annuity may be found, by 
multiplying the annuity by one of the numbers, in the 
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above table, it is plain that if any preserd worth be divided 
by the same number, it will give the annuity itself. 

Hence to discover of what annuity any given sura is the 
present worth, we may use the above, as a table of dim- 
9or8j instead of multipliers. 

What annuity to continue 19 years, will $6,094,866 
purchase, when money will bring 6 per cent. ? . A. $600. 

An annuity is said to be in reversiouf when it does not 
commence until some future time. 

12. What is the present worth of $60 annuity, to be con- 
tinned 6 years, but not to commence till 3 years hence, 
allowing 6 per cent, compound interest ? 

The present worth is evidently such a sum as would in 
3 years, at six per cent., compound interest, produce an 
amount, equal to the present worth of the annuity, were it 
to commence immediately. 

We must therefore first find the present worth of an an- 
nuity of $60 to commence immediately, according to the 
last rule. This we shall discover to be $295,039. 

We now wish to obtain a sum, whose amount in 3 years 
will equal this present worth. This may be found by di- 
viding the $295,039 by the amount of $1 for 3 years thus, 

$295,039-^1,19101=247.72. 

Ans. $247,72. 

Hence to fihd the present worth of any annuity taken 
in reversion, at compound interest, 

Find the present tDorth to commence immediately ^ and this 
sum divided by the amount o/* $1 for the time in reversion^ 
toiU give the answer, 

13. What is the present worth of a lease of $100 to 
continue 20 years, but not to commienc^ till the end of 4 
years, allowing 5 per <^ent. ? what if it be 6 years in re- 
rersion ? 8 years ? 10 years ? 14 years ? 

Ans. to last, $629,426. 

14. What is the present woith of $100 annuity, to bo 
continued 4 years, but not to commence, till 2 years hence^ 
allowing 6 per cent, compound interest ? A. $308,393. 

When ia an annuity said to be in revenion ? What is the rule for ttiid- 
i&g the present worth of an anniHty taken ia revenion ? 
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PERMUTATION'. 

Permutation is the method of finding how many chan- 
ges may be made, in the order in whioh things succeed 
each other. 

What number of permutations may be made on the let- 
ters A and B ? They may be written A B, or B A. 

What number on the letters ABC? 

Placing A first, A B C, or A C B. 

Placing B first, B A C, or B C A. 

Placing C first, C A lEi, or C B A. 

Prom these examples it will be seen, that of two things, 
there may be 2 changes, (1 x2=2,) and of 3 things there 
may be 6 changes, (1 X2X8=6.) 

Hence, to find the number of difierent changes, or per. 
mutations, of which any number of different things are 
capable. 

Find the continual product of the natural series of num* 
berSjf^om 1 to the given number i 

1. Four gentlemen agreed to remain together, as long 
as tl)ey could arrange themselves difierently at dinner. 
How many days did they remain ? A. !^4 days. 

2. 10 gentlemen made the same agreement, but they 
all died before it could be fulfilled. The last survivor lived 
53 yrs. 98 days, afler the agreement. How much did the 
bargain then want of being fulfilled, allowing 365 days to 
the year ? A. 9,888 yrs. 237 d. 

3. How many .years will it take to ring all the possible 
changes on 12 bells, supposing that 10 can be rung in a 
minute, and that the year contains 365 d. 5 h. 49 m ? 

A. 91 yrs. 26 d. 22 h. 41 m. 

4. How many variations may there be in the position of 
the nine digits 7 Ans* 362860. 

5. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Ans. 8155112100433309850840000. 

■ - — _^_^__^^^___ 

WbatiiiienmitBtioiit Wbatklharalat 

23* 



t70 ASITHMBTIC. THntD PAST. 

MISCEXLANEOUS EXAMPLES. 

Many of these sums are designed for mental exercise. 
In solving the first 60, the pupil should not be allowed to 
use the slate. 

1. If two men start from the same place and travel in 
opposite directions, one at the rate of 4f miles an hour, 
and the other at the rate of 3| miles an hour, how far will 
they be apart in 6 hours ? 

2. If 6 bushels of oats will keep 3 horses a week, how 
many bushels will be required to keep 12 horses the same 
time t 

3. If you give 5 men 3} bushels of corn apiece, how 
much do you give the whole ? 

4. If 8 dollars worth of provisions will serve 9 men 5 
days, how many days will it serve 12 men ? how many 
days would it serve 3 men ? 

5. If 96 worth of poovisioi^ will serve 5 men 8 days, 
how many days would it serve 9 men ? how many days 
would it serve 3 men ? 

6. If 912 worth of provision would serve 5 men 7 days, 
■ how many men would it serve 9 days ? 

7. If one peck of wheat afford 9 six penny loaves, how 
many ten penny loaves would it afford ? 

8. If a man paid $60 to his laborers, giving to every 
man 9d. and to every boy 3d. if the men and boys were' 
equal in number, how many were there of each ? 

9. Two men bought a barrel of flour together, one paid 
t3 and the other paid ¥5 ; what part of the whole did each 
pay, and what part of the barrel ought each to have ? 

10. Three men hired a field together, A paid $7, B 
paid ^3, and G paid $8, what part of the whole did each 
pay, and what part of the prdtiuce ought each to have ? 

11. Three men bought a lottery ticket together, A paid 
|6, B paid 94, and paid $10. They drew a prize of 
9150, what was each' man's share ? 

12. Three men hired a pasture together for 960. A 
put in 2 horses, B 4 horses, and C6 horses, how much 
ought each to pay ? 

13. Three men conimenced trade together, and ad- 
vanced money in this proportion— For every $5 that A 
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put in, 6 put in 3, and C put in 92, they gained 9100, 
what was each man's share ? 

14. Two men hired a pasture for ^32.. A put in 3 
sheep for 4 months, and B put in 4 sheep for 5 months, 
how much ought each to pay ? 

Note. 3 sheep for 4 months is the same as 12 sheep 
for one month, and 4 sheep for 5 months is the same as 20 
sheep for one month. 

15. A and B traded together and invested money in the 
following proportions, A put in 10 for 2 months, and 'B 
put in 95 for 3 months. They gained $70 ; what was 
each man's share ? 

16. Three men traded in company, and put in money in 
the following proportions/ A put in 4 dollars as often as 
B put in 3, and as often as C put in 2. A's money was in 
2 months, B's 3 months, and C's 4 months. They gained 
$100 ; what was each man's share ? 

' 17. Two men traded in company. A put id $2 as oflen 
as B put in $3. A's money was employed 7 months, and 
B's 5 months. They gained 58 dollars. What was each 
man's share ? 

18. If^ A can do ^ of a piece of work in 1 day, and B 
can do j- of it in one day, how much would both do in a 
day ? How long would it take them both together to do the 
whole ? 

19^ If 1 man can do a piece of work in 2 days, and 
another in 3 d^ys, how much of it would «ach do in a day ? 
How much would both together do ? How long would it 
take them both to do the whole ? 

20. A cistern has 2 cocks ; the first will fill it in 3 
hours, the second in 6 hours ; how much of it would each 
fill in an hour ? How much would both together fill ? How 
long would it take them both to fill it ? 

21. A man and his wife found by experience, that, when 
when they were both together, a bushel of meal would 
last them only 2 weeks ; but when the man wa!fei gone, it 
would last his wife 5 weeks. How much of it did both 
together consume in 1 week ? What part did the woman 
alone consume in I week Y What part did the man alone 
Qpnaume in 1 week ? How long would it last the maii 
alone ? 
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92. If 1 man eoald build a piece of wall in 5 days, and 
another man could do it in 7 days, how much of it would 
each do in 1 day t How many days would it takQ them 
both to do it? ^ 

23. A cistern has 3 cocks ; the first would fill it in 3 
hours, the second in 6 hours ; the third in 4 hours ; what 
part of the whole would each fill in 1 hour ? and how long 
would it take them all to fill it^ if they were ail running at 
once? 

24. A and B together can build a boat in 8 days, and 
with the assistance of C they can do it in S days ; how 
much of it can A and B build in 1 day ? How much of it 
can A, B, and C, build in 1 day ? How much of it can C 
build alone in 1 day ? How long will it take C to build it 
alone? 

25. Suppose t would line 8 yards of broadcloth that is 
1} yards wide, with shalloon that is } of a yard wide ; how 
many yards of the shalloon will line 1 yard of the broad- 
cloth ? How many yards will line the whole ? 

26. If 7 yards of cloth cost la dollars, what will 10 
yards cost ? 

27. If the wages of 25 weeks come to 75 dollars, what 
will be the wages of seven weeks ? 

28. If 8 tons of hay will keep 7 horses three months, 
how much will keep 12 horses the same time ? 

29. If a staff 4 feet long cast a shadow 6 feet long, what 
is the length of a pole that casts a shadow 58 feet at the 
same time of day ? 

30. If a stick 8 feet long cast a shadow 2 feet in length, 
what is the height of a tree which casts a shadow 42 feet 
at the same time of day ? 

31. A ship has sailed 24 miles in 4 hours ; how long 
will it take her to sail 150 at the same rate ? 

32. 30 men can perform a piece of work in 20 days ; 
how many men will it take to perform the same work in 
8 days? 

83. 17 men can perform a piece of work in 25 days ; 
in how many days would 5 men perform the same work ? 

34. A hare has 76 rods the start of a greyhound, but 
the greyhound runs 15 rods to 10 of the har^ ; how many 
rods muat the greyhound run to overtake the hare 1 
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35. A garrison has provision for 8 months, at the rate 
of 15 ounces pet day ; how much must be allowed per 
day, in order that the provision may last 1 1 months ? 

36. If 8 men can build a wall 15 rods in length in 10 
days, how many men will it take to build a wall 45 rods 
in length in 5 days ? 

37. ;^ man being asked the price of his horse, an- 
swered,* * that his horse and saddle together were worth 
100 dollars ; but tbe horse was worth 9 times as much as 
the saddle. What was each worth ? 

38. A man having a horse, a cow, and a sheep, was 
asked what was the value of each. He answered that the 
c6w was worth twice as much as the sheep, and the horse- 
3 times as much as the sheep, and that all together were 
worth 60 dollars. What. was the value of each ? 

39. If 80 dollars worth of provision will serve 20 men 
24 days, how many days will lOO dollars worth of provi- 
sion serve 30 men ? 

40. The third part of an army was killed, the fourth 
part taken prisoners, and 1000 fled ; how many were in 
this army ? 

This, and the following 10 questions, are usually classed 
under the rule opposition, but they may be solved in a much 
more simple and easy manner. Thus, ^-^^^/^ofthe army. 
Now' as there are 12 twelflhs in the whole, 1000 must be 
the remaining 5 twelflhs. If 1000 is 5 twelflhs of the ar- 
my, 1 fifth of 1000, or 200, will be 1 twelflh ; and if 200 
is i twelfth, the whole, or 12 twelflhs will be 12 times as 
much, or 2400. 

41. A farmer being asked how many sheep he had, an- 
swered, that he had them in 4 pastures ; in the first he 
had 1 of his flock ; in the second ^ ; in the third } ; and in 
the fourth 15 ; how many sheep had he ? 

42. A man driving his geese to market, was met by 
another, who said, good morrow, master, with your hun- 
dred geese ; says he, I have not a hundred ; but if I had 
half as many more as I now have, and two geese and a 
half, I should have a hundred ; how many had he ? 

43. What number is that, to which if its half be added, 
the sum will be 60 ? 



$T4 Aamaumc, tkibd past. 

44. What Dumber ia that, to which if its third be added 
the sum will be 48 ? 

45. What number ie that, to which if its 5th be added 
the sum will be 54 7 

46. What number is that to which if its half and its 
third be added the sum will be 55 7 

47. A man being asked his age, answered, that if its 
half and its third were added to it, the sum would be 77 ; 
what was his age ? 

48. What number is that, which being increased by its 
half, its fourth, and eighteen more, will be doubled? 

49. A boy being asked his age, answered, that if ^ and 
j- of his age, and 20 more were added to his age, the sum 
would be 3 times his age. What was his age ? 

50. A man being asked hew many sheep he had, an- 
swered, that if he had as many more,*^ as many more, 
and 21 sheep, he should have 100. How many had he ? 

51. A farmer carried his grain to market, and sold 
75 bushels of wheat, at $1,45 per bushel, 

64 „ rye, „ 9 ,95 „ „ 

142 „ corn, „ • ,50 „ „ 



In exchange he received sundry articles : — 
8 pieces of cloth, each 

containing 31 yds., at $1,75 per yd. 
2 quintals of fish, „ $2,30 per quin. 

8 hhds. of salt, „ $4,30 per hhd. 



and the balance in money. 

How much money did be receive ? Ans. $38,60. 

52. A man exchanges 760 gallons of molasses, at 37 j- 
cents per gallon, for 66^ cwt. of cheese, at $4 per cwt. ; 
how much will be the balance in his favor ? Ans. $19. 

53. Bought 84 yards of cloth, at $1,25 per yard ; how 
much did it come to ? How ipany bushels of wheat, at 
$1,50 per bushel, will it take to pay for it ? 

Ans. to the last, 70 bushels. 

54. A man sold 342 pounds of beef, at 6 cents per 
pound, and received his pay in molasses, at 37^ cents per 
gallon ; how many gallons did he receive? 

Ans. 54,72 gallons* 

55. A man exchanged 70 bushels of rye, at $,92 per 
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bushel, for 40 bushels of wheat, at 91,37| per bushel, and 
received the balance in oats, at $,40 per bushel ; how 
many bushels of oats did he receive ? Ans. 23^* 

56. How many bushels of potatoes, at 1 s. 6 d, per 
bushel, must be given for 32 bushels of barley, at 2 s^ 6 d. 
per bushel? Ans 53 j- bushels. 

57. How much salt, at $1,50 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3d. per bushel ? 

Note, It will be recollected Jthat, when the price and 
cost are given, to find the quantity, they must both be re- 
duced to the same denomination before dividing. 

Ans. dj bushels. 

58. How much wine, at $2,75 per gallon, must be 
given in exchange for 40 yards of cloth, at 7 s. 6 d. per 
yard? Ans. 18^i-gallon8« 

59. There is a fish, whose head is 4 feet long ; his tail 
is as long as his head and ^ the length of his body, and his 
body is as long as his head and tail ; what is the length of 
the fish ? 

The pupil will perceive, that the length bf the body is 
^ the length of the fish. .Ans. 32 feet 

60. A gentleman had 7 j&. 1 7 s. 6 d. to pay among his 
laborers ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy 
three women, and for cfvery woman two men ; 1 demand 
the number of each; Ans. 1 5 boys, 45 women, and 90 men. 

61. A farmer bought a sheep, a cow, and a yoke of 
oxen for $82,50 ; he gave for the cow 8 times as much as 
for the sheep, and for the oxen 3 times as much as for the 
cow ; how much did he give for each ? 

Ans. For the sheep $2,50, the cow $20, and ihe oxen 



62. There was a farm, of which A owned i^, and B |f ; 
the farm was sold for $1764; what was each one's share 
of the money ? Ans. A's $504, and B's $1260. 

63. Four men traded together on a capital of $3000, of 
which A put in |, B |, C ^, and D^^ ; at the end of 3 yrs., 
they bad gained $2364 ; what was each one's share of th§ 
gain? 4 A's $118'^ 

197 
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64. Bought a book, the price of which was marked 
$4|50, but for cash the bookseller would sell k at 33^ per 
cent, discount ; what is the cash price 7 Ans. 93,00 

65. A mercliant bought a cask of molasses, containing 
120 gallons, for ^42 ; for how much must he sell it to gain 
15 per cent, t How much per gallon ? Ans. to last, 8,40 j^ 

%66. A merchant bought a cask of sugar, containing 740 
pounds, for $59,20 ; how must he sell it per pound to 
gain 25 per cent ? Ans. 9,10 

67. What is the interest, at 6 per cent., of $71,02 for 
17 months 12 days ? Ans. $6,178+ 

68. What is the interest of $487,003 for 18 months ? 

Ans. $43,83^ 
It has been shown that the length of one side of a 

square multiplied into itself, will give the square contents. 
Hence to find .the area, or superficial contents of a 

square when one side is given, 
MuUiply the side of the square into itself. 

69. There is a room 18 feet square ; bow many yards 
of carpeting 1 yard wide will cover it ? 

Ans. 18^=324 ft,=36 yards. 

70. The length of one side of a square room is 31 feet; 
how many square feet in the whole room ? Ans. 961 

71. If the floor of a square room contain 36 square 
yards, how many feet does it measure on each side ? 

Ans. 18 ft. 

Note. This answer is obtained by finding the square 
root of the area 36 feet. 

A parallelogram, or oblong, is a four sided figure, ha- 
ving its opposite sides equal and parallel. 

To find the area of a parallelogram, 

MuUiply the length by the breadth. 

72. A garden in the form of a parallelogram is 96 feet 
long and 54 wide ; how many square feet of ground are 
contained in it? Ans. 5184 sq. ft. 

73. What is the area of a parallelogram 120 rods long 
and 60 wide ? Ans. 7200 sq. rods. 
^74. If a board be 21 feet long, and 18 inches broad, 
now many square feet are contained in it ? 

Ans. 31^ sq. ft. 
A triangle is a figure bounded by three lines. 
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If aline be drawn from one comer of a parallelogram 
to its opposite, (as in the Fig* A B,) it will divide it into two 

B equal parts of the sai;ne 
length and breadth as 
the parallelogram, but 
containing only half its 
surface. These two 
parts are triangles. — 
Now supposing the 
A length of this parallelo- 

gram to be 6 feet, and its breadth 2, the area would be 
12 feet. But the triangle will, contain only half the sur- 
face, or 6 feet. 
Hence to find the area of a triangle, 

Multiply the length by haljihe breads, or the hreadffi by 
ha^ the length. 

75. In a triangle 82 inches by 10, how many square 
inches ? Ans. 160 sq. inches. 

76. What is the area of a triangle whose base is 30 
rods and the perpendicular 6 rods ? Ans. 90 rods. 

It has been shown that the length of one side of a cube 
raised to its tJurd power will give the solid contents of the 
cube. ^ 

Hence to find the solid contents of a cube, when one 
side is given, 

Multiply the given side into itself twice, or raise it to its 
third power, 

77. The side of a cubic block is 12 inches ; how many 
solid inches does the block contain ? Ans. 123=1728. 

78. One side of a cube is 59 feet ; what are its solid 
contente ? Ans. 205379. 

79. If a cube contains 614,125 cubic yards, what is the 
length of one side ? Ans. 85 yards. 

Note. This answer is obtained by finding the cube 
root of 614125. 

A circle is a figure contained by one line called the dr* 
cumference, every part of which is equally distant from a 
point within called the centre. ^ 

The diameter of a circle, is a line drawn through the 
centre, dividing it into two equal parts. 

It is found by calculation, that the circumference of a 

24 
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ciiele meararet about 3| timet as much as its diameter, or 
more accurately in decimals, 3,4159 times. 

Hence to find the circumference of a circle when the 
diameter is known, 

Multiply the diameier by 3^. 

To find the diameter when the circumference is known, 

Dwide the circumference by 3^. 

To find the area of a circle, 

MuUiply \ the diameier into i thecircumference. 

80. If the diameter of a wheel is 4 feet, what is its cir- 
cumference 1 Ans. 124 feet. 

81. What is the circumference of a circle, whose di- 
ameter is 147 feet 1 Ans. 462 feet. 

82. What is the diameter of a circle, whose circum- 
ference is 462 feet ? Ans. 147 feet. 

83. What is the area of a Circle, whose diameter is 7 
feet, and its circumference 22 feet ? Ans. 38^ sq. feet. 

84. What is the area of a circle, whose circumference 
is 176 rods? Ans. 2464 rods. 

The area of a globcy or hail, is 4 times as much as the 
area of a circle of the same diameter. 
Hence, to find the area of a globe. 
Multiply the whole circumference infj) the whole diameter, 

85. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles ? 

Ans. 7911 X 24863=196,612,083. 
To find the solid contents of a globe, or ball, 
MuUiply its area by ^ part of its diameter, 

86. How many solid inches in a ball 7 inches in diame- 
ter? Ans. 179}. 

A cylinder is a round body, whose ends are circles, and 
which is of equal size from end to end. 
To find the solid contents of a cylinder. 
Multiply the area of one end by the length. 

87. There is a cylinder ]0 feet long, the area of whose 
ends Is 3 square feet ; how many solid feet does it con- 
tain? Ans. 30. 
* Solids which decrease gradually from the base till they 
come to a point, are called pyramids. The point at the 
top of a pyramid is called the vertex* A line drawn Iran 
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the vertex perpendicular to the base, is called the perpeU' 
dictdar height of the pyramid. 

To find the solid contents of a pyramid. 

Multiply jfhe area of the hose by \ of the perpendictdar 
height, 

88, There is a pyramid whose height is 9 feet, and 
whose base is 4 feet square ; what are its contents ? 

Ans. 48 feet. 

89. There is a pyraanid, whose height is 27 feet, and 
whose base is 7 feet in diameter ; what are its solid con- 
tents ? Ans. 346} feet. 



FORMS OF NOTES, RECEIPTS, AND 

ORDERS. 

When a man wishes to borrow money, ader receiving 
it, he gives his promise to repay it, in such forms as those 
below. 

NOTXS. 

No. 1. 

Hartford, Jan, 1, 1832. 
For value received, I promise to pay D. F. Robinson, 
or order, two hundred sixty four dollars, twenty .five cents, 
on demand, with interest. John Smith. 

No. 2. 

New-York, Jan. 16, 1832. 
For value received, I promise to pay William Dennis, 
or bearer, twenty dollars, sixteen cents, three months after 
date. Georoe Ellis. 

No. 3. 

Philadelphia, July 6, 1831. 
For value received, we, jointly, and severally, promise 
to pay to Henry Reddy, or order, one hundred dollai% 
thirteen cents, on demand, with interest. 

X/LVEB Barnes. 
AUest* James Cook. Williak Hedos. 
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1. The sum lent, or borrowed, should be written (mt in 
wordsy instead of using figures. 

2. When a note has , the words '* or erder/^ or " or 
bearer j^* it is called negoeiahie ; that is, it may be given or 
sold to another man, and he can collect it. > 

If the note be written, to pay him *< or order," (see No. 
t ,) then D. F. Robinson can endorse the note, that is, 
write his name on the back of it, and then sell it to any one 
he chooses. Whoever buys the note, demands pay from 
the signer, John Smith. 

3. If the note be written, " or bearer," (see note 2,) 
then whoever holds the note can collect it of the signer. 

4. When no rate of interest is mentioned, it is to be 
understood at the legal rate in the state where the note is 
given. 

5. All notes are payable on demand, unless some par- 
ticular: time is specified. 

6. AH notes draw interest afler the time of promised 
payment has elapsed, even if there is no promise of inte- 
rest in the note. 

7. Notes that are to he paid on demand, draw interest 
afler a demand is made. 

8. If a man promises to pay in certain other articles, in- 
stead of money, afler the time of promised payment has 
elapsed, the creditor can claim pa3rment in money, 

Receifts. 

Hartford, June 16, 1831. 
Received of Mr. Julius Peck, twelve dollars, in full of 
all accounts. John Osgood. 

Receipt for money on a note. 

Hartford, June 18, 1831. 
Received of John Goodman, (by the hand of William 
Smith,) twenty dollars, sixteen cents, which is endorsed 
on his note of July 6, 1829. John Resd. 

Receipt for money on account, 

Hartford, April 6, 1831. 
Receivedof Albert Jones, forty dollars, on account. 

Petes Tbvstt. 



•\ 
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Receipl for money for another Person. 

Hartford, June 1st, 1831. 
Received of A. B. one hundred and six dollars, for 
I. C. Samuel Wilson. 

Receipt Jor Interest due on a Note. 

Hartford, Aug. 1, 1632. 
Received of W. B. thirty dollars in full of ^ one * 

year's interest of 8500, due to me on the day of ' ' 

— ]fiBt, on note from the said W. B. 

William Gray. 

Receipt for Money paid before it is due. 

Newport, June 1, 1829. 
Received of A. F. sixty dollars advanced, in full for one 
year's rent of my house, leased, to said A. F. ending the 
first day of September next, 1829. 

• John Graves. 

Note.^-lt a receipt is given in full of all accounts^ it 
cuts off only the claims oi accounts. But << in fuU of aU 
demands*^ cuts off dl claims of every kind. 



Ordbrs. 

New Ifork, June 9, 1880. 
Mr. John Ayers. For value received, pay to N. S. or 
order, fifty dollars, and place the same to my account. 

Solomon Green. 

New York, July 9, 1831. 
Mr. WiUiam Redfield,— Please to deliver Mr. L. D. 
such goods as he may call for, not exceeding the sum of 
one hundred dollars, and place the same tp the account 
of your humble servant. Stbpbbn Birch. 
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When accounts are disputed in business, it is necessary to produce the book in tho courts 
where the charge was Jirtt made, and produce legal evidence of their correctness. The kind 
of evidence demanded differs in different stales. 

Take a book, ruled as below. Enter the name of the person with whom you are to open an 
account, at the top of the left hand page, as Dr., and at the top of the right as Cr. Thus ; 
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